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The following account of the Malayan species of the genus is

not by any means a final one, for much more collecting is needed

before several of the groups can be properly defined. As, however,

the genus is of some importance as a timber tree and as the exist-

ing accounts of it are out of date (Ridley in Flora of Malay
Peninsula, I, 1922, pp. 181-91 gives only 24 species, several of

which we do not consider valid) and far from satisfactory parti-

cularly in the matter of field notes, it was thought necessary to

prepare a preliminary account based on existing collections. It is

sincerely hoped that this paper will encourage foresters and other

field botanists to intensify collecting of material of this important

and interesting genus, and that they will pay particular attention

to the section on miscellaneous field notes and inform the second

author of errors and omissions of which they become aware.

Field, in contrast to the standard floral characters, appear to be

of much greater importance in this genus in differentiating species

and no apologies are offered at this stage for the omission of a

key based on floral characters.

Usually trees, sometimes shrubs (C. rupicolum) . Bole usually

without buttresses, occasionally with stilt roots. Bark usually

smooth with diamond or boat-shaped lenticellate fissures (very

characteristic of the genus) in immature trees and longitudinally

fissured, frequently with coarse anastomosing ridges, in mature

trees grey or yellowish brown in colour. Slash: inner bark pink

or reddish, laminated, with clear, colourless, golden or yellow-

coloured or opaque milky white, sticky or non-sticky, varnish-like

exudate. Youngest twigs generally quadrangular. Leaves opposite,

simple, entire, often coriaceous, lateral nerves numerous, slender,

close together and parallel, usually nearly at right angles to the

midrib, petioles nearly always present.

Inflorescences often copiously produced, axillary or terminal,

paniculate or racemose; flowers usually numerous, but sometimes

the inflorescence reduced and consisting of 1, 2 or 3 flowers (e.g.

C. gracillimum, C. biflorum), sepals 4, decussate, petals 2 or
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more, or absent, resembling the sepals, stamens numerous, fila-

ments slender, free or slightly joined at base, often flexuous, ovary

superior, 1-locular, style blender, stigma peltate. Fruit a drupe

with a single erect seed; usually green with pale yellow green or

darker green spots.

This large genus is distributed mostly in tropical Asia, with

some American species. It is at once recognisable by the close and

parallel venation of the leaves. This venation at first sight appears

very much the same in all species but a closer examination reveals

differences which are diagnostic. These differences are small and

difficult to describe or to illustrate, and consist in the number of

nerves per millimetre, whether they are raised or incised, clearly

cut or indistinct. There is also great similarity in the flowers of

the various species, the main differences being in size, presence or

absence of petals and the presence or absence of tomentum on the

sepals. We have ignored the classical division of the genus into

petalous and apetalous sections. It appears to us very doubtful

whether such a division is valid, even, sometimes, as a specific

character; and we consider that it would probably be more satis-

factory to discard the terms sepals and petals and to regard the

floral envelope as made up of a varying number of whorls of

tepals. However, in our descriptions we have followed the general

practice of regarding the outer 4 floral leaves as sepals and any-

thing within them as petals. More important diagnostic characters

are undoubtedly those of the inflorescence, fruit and vegetative

buds, but much more information on these points remains to be

collected. For field workers, bole and bark characters, colour of

exudate, habitat, and shape, size, texture and venation of leaf are

important.

The genus is distributed throughout the Malay Peninsula though

it is particularly common in the southern half. Species occur in

nearly all habitats —beach forest, freshwater swamps, peat swamps,
lowland forest, riparian forest, hills and mountains up to about

6.000 ft. (C. aureo-brunnescens) , but the commonest habitat ap-

pears to be low-lying forest. The only collection from limestone

is a single very incomplete one from Bukit Cheras at about 600
ft., Henderson s.n., 11-10-31, which we have been unable to

match. The richest area of Calophyllum forest in the Malay Penin-

sula that we know of is Jemaluang Forest Reserve in south-east

Johore, where Calophyllum is certainly the dominant genus

amongst the large trees.

Calophyllum species are commonly known by the vernacular

tree name of bintangor, which is often, apparently somewhat in-

discriminately, qualified by such epithets as bunga, lilin, batu.
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Exceptions to the above are C. inophyilum, which is always

known as penaga laut, 1 and C. sclerophyllum, which is frequently

known as penaga bay an. though it has also been collected under

the names of penaga and penaga oyer.

Nearly fifty species occur in the Malay Peninsula and of these

about twenty are known to reach timber size (4 ft. girth at breast

height ) ,
though several of them do not reach a girth much greater

than 4—5 ft. These are regularly worked by hand-sawers and in

sawmills, and for local purposes are not differentiated from

Meranti (medium to light weight grade of timber produced by

many species of Shorea), although a few species, e.g. C. ino-

phylloide, C. sclerophyllum, have harder and heavier timber than

usual in the genus and are known locally as bintangor batu in

consequence. Some species are popular as poles and in demand by

local fishermen as masts.

Since the war and particularly in Johore the volume of Bin-

tangor 2 sawn in the mills has increased enormously. In 1950 nearly

200,000 cu. ft. were sawn in Johore making it the sixth common-
est timber sawn and exceeded only by Kempas (Koompassia
malaccensis) of the non-Dipterocarp timbers, and in Perak

136.000 cu. ft., making it the fourth commonest timber sawn and

exceeded only by Terentang (Campnosperma spp.) of the non-

diptercarp timbers. In 1951 the amount of Bintangor sawn in

Johore sawmills was reduced to a little over 168,000 cu. ft., in

1952 it rose to nearly 247,000 cu. ft., dropping in 1953 to nearly

212,000 cu. ft.; during these years it was the fifth commonest
timber and again exceeded only by Kempas of the non-dipterocarp

timbers; during 1954 the amount sawn dropped to 168,000 cu. ft.,

when it was the seventh commonest timber and exceeded only by
Kempas and Punah ( Tetrarnerisia glabra ) of the non-dipterocarp

timbers. In 1952 in Perak 139,000 cu. ft. were sawn in the mills

but it was only the eleventh commonest timber sawn, though in

the first six months of 1954 it was exceeded only by Kempas and
Merbau [Intsia palembanka) of the non-dipterocarp timbers.

We gratefully acknowledge the loan of herbarium material from

the Royal Botanic Gardens. Kew; Kebun Raya Indonesia, Bogor;

the Indian Botanic Gardens, Calcutta: and the Rijksherbarium,

Leiden. The large collections in the Herbaria of the Botanic Gar-

dens, Singapore (prefixed S.F.N.) and of the Forest Research

Institute. Kepong (prefixed Kep.) have been fully utilised. One
of us (J. W.-S. ) spent some time at Kew and at Leiden examining

Penaga is the well known vernacular tree name for Mesua ferrea L.

Bintangor is the name under which the timber of Calophyllum species

is known in and exported from the Malay Peninsula.
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some of the older type material, and we are grateful to the autho-

rities there for the facilities afforded him. We are also grateful to

Prof. Dr. C. G. G. J. van Steenis at Leiden for supplying copies of

various passages from literature not available in Malaya; and to

the many members of the Malayan Forest Department who have

assisted with collections.

'In Check List* means in Wyatt-Smith's Pocket Check List of

Timber Trees, 1952 (Malayan Forest Record No. 17).

Miscellaneous Field Notes

The genus is not difficult to recognise either in the field or

in the herbarium owing to the characteristic close and parallel

venation of the leaves; the differentiation of the various species,

however, is difficult in the herbarium, though very much simpler

in the field where bole and bark characters, habitat and colour

and nature of exudate, in conjunction with the texture, shape and

venation of leaf are often diagnostic. The miscellaneous field notes

in the table at the end of this account have therefore been prepared

to assist identification in the field and perhaps to provide a quick

positive identification from a spot character; they are not complete

nor considered in any way to be infallible and should be used only

as a ready guide to the species. It is hoped that eventually, when

information is more complete, it may be possible to produce a

multiple-entry card key from these notes for use in the field.

Key to the Species

The following key is based mainly on vegetative characters

of dried specimens and does not claim to do more than give ap-

proximate identifications. If used in the field, fallen dried leaves

should be examined. The characters used are the average ones for

any group. Where there are large variations, the species will be

found in more than one section of the key. The numbers refer to

the order that the species are described in the text.

A. Adult leaves hairy or rusty tomentose on the undersurface:

B. Leaves softly hairy on undersurface, venation fine and

close but usuallv distinct; exudate clear, golden coloured

5. C. molle

BB. Leaves very finely rusty tomentose on undersurface,

venation obscure; exudate white . . 6. C. rubiginosum

AA. Adult leaves glabrous, or tomentum fugacious and only the

midrib below tomentose:
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B. Leaf bases cordate, leaves almost sessile:

C. Leaves almost orbicular, to c. 5 cm. long and broad;

montane 31. C. rotundiiolium

CC. Leaves not orbicular, base narrowed and cordate; low-

land swamp forest 15. C. javanicum

BB. Leaf bases not cordate, leaves petiolate:

C. Bushes or shrubs, not trees:

D. Leaves narrow, lanceolate; riverside bush in Pahang

and Kelantan only 41. C. rupicolum

DD. Leaves broad, oblong-elliptic or obovate; shrub on

rocky seashores 43. C. bifiorum

CC. Trees:

D.* Mature leaves large, 10 cm. or more long, usually

more or less coriaceous, often very coriaceous:

E. Leaf margin very strongly revolute when dry; leaf

very coriaceous 22. C. scriblitijolium

EE. Leaf margin not or only very slightly revolute:

F. Leaves with a distinct intramarginal vein c. 1

mm. from margin: known only from Malacca

9. C. griffithii

FF. No intramarginal vein, the lateral veins running

out to thickened margin of leaf or disappearing

just before it:

G. Plants of montane or submontane forest, or on

ridges, usually at an altitude of 3,000 ft. or

more, but sometimes on hilltops lower than

this:

H. Leaves rather broad, usually over 5 cm.

wide, very stiffly coriaceous, base tending

to be rounded, flowers large. 3-3.5 cm.

across; recorded only on main range

19. C. coriaceum

(N.B. A fruiting collection with a rather

broad, over 5 cm. wide, stiffly coriace-

ous leaf, collected on Gunong Padang.

Trengganu at 4.000 ft., has been includ-

ed doubtfully under C. lahanense (4),

see below).

HH. Leaves narrower, not very stiffly coriaceous,

bases cuneate. flowers where known not

so large: not usually on main range:

* [for DD ram to page 295].
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J. Venation rather distinct below, midrib

slightly and finely raised on upper sur-

face; collected only on G. Belumut and

G. Panti 10. C. sp.

(N.B. (i) C. fraseri (38) very occasional-

ly has leaves of 10 cm. or more in

length, but the leaves are only thinly

coriaceous and the petiole is about 1

cm. long, compared with 2 cm. or more
in C. sp. No. 10.

(ii) C. jerrugineum var. neriijolium (25)

has been collected on main range at

nearly 2,000 ft., see below).

J J. Venation not distinct below, midrib obscu-

rely raised on upper surface; collected

only on G. Tahan . . 3. C. tahanense

(N.B. C. wallichianum (2) has been col-

lected at nearly 2,000 ft. on Penang

Hill and in Perak, see below).

GG. Lowland forest trees, rarely from over 1,500

ft. altitude; sometimes in swamp forest or in

beach forest:

H.* Leaves generally narrowly oblong, usually

c. 4-5 cm. wide, but only c. 3 cm. in C.

rupicolum var. (41) and C. curtisii (18):

J. Terminal buds long, narrow, pointed*

usually c. 2 cm. or more long:

K. Petioles usually less than 1.5 cm. long,

venation on both sides of leaf rather

clear cut, upper surface of leaf usually

drying reddish brown, inflorescence-

much longer than petioles, outer

sepals pale hoary .... 4. C. canwn

KK. Petioles usually over 1.5 cm. long,

venation on both sides of leaf rather

obscure or indistinct, not clear cut,

upper surface of leaf usually drying

pale brown, inflorescences short, often

not much longer than petioles, outer

sepals not pale hoary:

* [for HH turn to page 293].
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L. Inflorescence with rather conspicuous

bracts at base; exudate usually

white (from fresh cuts); bark rather

smooth; leaf oblong with very pro-

minent midrib c. 3 mm. wide,

glabrous .... 1. C. incrassatum

LL. Inflorescence without basal bracts or

these small and inconspicuous;

exudate usually yellow; bark more

or less fissured; leaf elliptic-lanceo-

late with prominent midrib less than

2 mm. wide, midrib covered with

fugacious ferrugineous tomentum
2. C. waUichianum

. Terminal buds shorter, usually less than

1.2 cm. long.

K. Apex of leaf blunt, rounded, retuse, or

very broadly and bluntly pointed:

L. Leaves elliptic-lanceolate, frequently

broadest near base; terminal buds

at least 1 cm. long

2. C. waUichianum

LL. Leaves oblong, usually widest about

middle; terminal buds less than 1

cm. long:

M. Leaves thin textured, inflorescence

umbelliform .... 18. C. curtisii

(N.B. Leaves of C. curtisii only

occasionally exceed 10 cm. in

length, but when this occurs

they appear always to have an

acute or acuminate apex, al-

though the typical leaf has a

very broad and bluntly pointed

apex).

MM. Leaves coriaceous, inflorescence

racemose:

N. Inflorescence very short, to c. 2

cm. long, quite glabrous, leaf

base often broad and almost

rounded, fallen leaf drying rich

red-brown; species of peat

swamp forest 26. C. retusum

291



Gardens Bulletin. S.

NN. Inflorescence longer, to c. 7-8
cm., often more or less tomen-

tose, leaf base always tapered,

fallen leaf drying pale brown;

species of lowland forest

24. C. ferrugineum

KK. Apex of leaf acute or acuminate:

L. Midrib strongly and widely channelled

on upper surface for lower (basal)

fifth of lamina length 4. C. canum

LL. Midrib not or scarcely channelled on

upper surface, if channelled very

finely so:

M. Leaves broadest towards tip; vena-

tion on both surfaces fine, clear

and distant, petiole 2-4 cm. long

14. C. macrocarpum

MM. Leaves not broadest towards tip,

venation obscure and not distant,

petiole less than 2 cm. long:

N. Venation incised on lower sur-

face of leaf, petiole c. 5 mm.
long . . 41. C. rupicolwn var.

NN. Venation not incised, petiole 1

cm. or more long:

O. Leaves tending to be broadest

near base:

P. Leaves thin textured, vena-

tion on lower surface fine,

distinct: species of low-

lying land and swamp 16.

C. soulattri

PP. Leaves coriaceous, venation

on lower surface obscure;

species of lowland and hill

forest 2. C. wallichianum

OO. Leaves broadest about middle:

P. Venation usually very obli-

que, side buds usually

supra-axillary

17. C. kunstleri
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PP. Venation not very oblique r

side buds axillary:

Q. Leaf coriaceous, frequent-

ly reaching 13 cm. long;

twigs, except youngest,

yellowish and more or

less polished

7. C. fiavo-ramulum

QQ. Leaf thin, rarely reaching

10 cm. long; twigs

brownish or greyish

18. C. curtisii

HH. Leaves broader: broadly oblong, elliptic,

ovate or obovate:

J. Leaves usually markedly acuminate, vena-

tion usually oblique:

K. Leaves medium sized, broadest about

middle, venation usually very oblique,

moderately clear, not distinct, petiole c-

1 cm. long; exudate yellowish, usually

clear; lowland forest 17. C. kunstleri

KK. Leaves large, broadest towards tip, vena-

tion oblique, distant and clear, petiole

2-4 cm. long; exudate yellowish and

opaque, riverside tree

14. C. rnacrocarpum

J J. Leaves not acuminate, venation nearly

horizontal:

K. Much branched tree of beach forest

only; cultivated elsewhere

11. C. inophyllum

KK. Not in beach forest:

L. Inflorescence umbelliform, leaves

usually broadest near base

16. C. soulattri

LL. Inflorescences racemose (unknown in

C. sp. No. 23), leaves broadest at

or above the middle:
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M. Twigs very pale when dry, almost

white; venation rather close and

clear cut, at least below:

N. Apex of leaf very abruptly and

shortly pointed, venation easily

visible on both surfaces, petiole

over 2 cm. long, terminal buds

1 cm. or more long 23. C. sp.

NN. Apex of leaf gradually pointed,

venation obscure above, petiole

less than 1.5 cm. long, terminal

buds 3-4 mm. long

8. C. tenuivenium

MM. Twigs dark, or at most yellowish

when dry, venation clear or

obscure:

N. Leaves with fine, distinct (on

upper surface), almost hori-

zontal venation, the veins 1

mm. apart

21. C. subhorizontale

NN. Leaves with close, usually

obscure venation on upper

surface:

O. Leaves elliptic, rather thin

27. C. floribundum

OO. Leaves oblong or obovate or

oblong-obovate, usually

rather stiffly coriaceous:

P. Leaves usually oblong, coria-

ceous but not stiffly so,

without pronounced raised

marginal rim:

Q. Leaf base broad and al-

most rounded, fallen

leaves drying rich red-

brown, inflorescence

very short, to c. 2 cm.

long, quite glabrous;

species of peat swamp
forest 26. C. retusum
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QQ. Leaf base always tapered,

fallen leaves drying pale

brown. inflorescence

longer, to c. 7-8 cm.,

often more or less to-

mentose; species of low-

land forest

24. C. ferrugineum

PP. Leaves usually oblong-ovaie

to obovate. stiffly coriace-

ous, with pronounced

raised marginal rim:

Q. Leaves large, to c. 16 cm.

x 8 cm., glabrous, base

of blade more or less

decurrent on petiole,

terminal buds usually

over 1 cm. long

20. C. sclerophyllum

QQ. Leaves medium sized,

rarely larger than 10

cm. x 3 cm., often to-

mentose on midrib be-

low, base of blade not

decurrent on petiole,

terminal buds under 1

cm. long

12. C. inophylloide

DD. Mature leaves smaller, generally considerably under

10 cm. long, coriaceous or thin:

E.* Mountain plants, usually above 3.000 ft., or some-
times on hilltops lower than this:

F. Leaves more or less obovate. tip rounded or

retuse. not pointed:

G. Leaves rather narrow, usually less than 2 cm.

wide, venation rather obscure, midrib not

prominent below; recorded only from Mt.

Ophir 30. C. nodosum

GG. Leaves broader, usually over 2 cm. wide, ve-

nation rather conspicuous, midrib prominent

below: not recorded from Mt. Ophir:

* [for EE turn to page 29"].
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H. Venation on underside of leaf fine and ob-

scure and without intramarginal nerve;

recorded only from Cameron Highlands

34. C. aureum

HH. Venation on underside of leaf rather coarse

and distinct and with distinct intramarginal

nerve; recorded only from G. Padang

36. C. intramarginale

FF. Leaves usually more or less elliptic or oblong,

not obovate. tip usually more or less pointed,

or narrowed and rounded:

G. Petioles short. 5 mm. or less long:

H. Venation on underside of leaf distant and

incised, fine and distinct above, leaves

usually not less than c. 6 cm. x 2.5 cm.,

with distinct pale margin; recorded only

from G. Belumut and G. Panti

37. C. blumutense

HH. Venation on both sides of leaf very close,

raised, leaves usually smaller, without

distinct pale margin; recorded only from

Cameron Highlands . . 33. C. cuneatum

GG. Petioles longer:

H. Leaves oblong:

J. Leaves rather broadly oblong, usually

over 5 cm. wide, very stiffly coriaceous,

base tending to be rounded

19. C. coriaceum

J J. Leaves narrowly oblong, under 4 cm. wide,

not stiffly coriaceous:

K. Petiole c. 1 cm. long, fruit more or less

oblong, c. 2-2-5 cm. long, pericarp

thin: recorded up to 2,000 ft

25. C. jerrugineum var. nerufotium

KK. Petiole c. 2 cm. long, fruit more or less

globose, c. 2 cm. diam., pericarp

thick; recorded only from G. Belumut
and G. Panti 10. C. sp.

HH. Leaves elliptic or lanceolate, not oblong:

J. Leaves thin textured, hardly coriaceous:
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K. Margin of leaf pale, petiole c. 5 mm,
long, pericarp of fruit thin, brittle;

(not a montane species, although

found at 3,000 ft. on Kedah Peak)

27. C. floribundum

KK. Margin of leaf not pale, petiole slender,

c. 1 cm. or more long, pericarp of

fruit thick, not brittle

32. C. symingtonianum

JJ. Leaves coriaceous or stiffly coriaceous:

K. Leaves lanceolate or ovate-lanceolate,

apex acuminate, petiole c. 1 cm. long,

venation on underside fairly distinct:

recorded mainly from Fraser Hill

38. C. fraseri

KK. Leaves nearly always ovate-elliptic, apex

not markedly acuminate, petiole c. 7.5

mm. long, venation on underside

rather fine and close, not very conspi-

cuous; recorded from G. Benom. G.

Tahan, G. Ulu Kechau

35. C. aureo-bnmnescens

EE. Lowland plants, often in swamp forest or low lying

land:

F.* Apex of leaf acute or acuminate, always more

or less tapered, leaves not obovate:

G. Midrib of leaf always more or less sunk below,

or flat, not raised:

H. Apex of leaf rather long and narrowly acu-

minate, venation on underside invisible or

very obscure, inflorescences c. 2 cm. long,

fruit globular, usually less than 1 cm. diam.

29. C. depressinervosum

HH. Apex of leaf usually shortly acuminate or

acute, venation on underside obscure but

fine, inflorescences to c. 6-7 cm. long,

fruit ovoid-ellipsoid, c. 2 cm. long

28. C. pulcherrimum

* [for FF turn to page 299].
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GG. Midrib of leaf always more or less raised

below:

H. Twigs very pale when dry, yellowish or

whitish:

J. Leaves narrowly oblong-elliptic, apex with

a long narrow acumen, venation on both

sides fine and clear cut; exudate yellow

45. C. sp.

J J. Leaves more or less elliptic, apex not nar-

rowly acuminate, venation not clear cut

on both sides:

K. Leaves rarely more than 4-6 cm. long,

venation indistinct on both sides,

petioles 5 mm. long, flowers 1 or 2.

rarely 3. in each inflorescence, petals

2; exudate white 42. C. gracillimum

KK. Leaves larger, venation rather distinct

and clear cut below, petioles over 1

cm. long, inflorescence of 3—4- flowers,

petals 0; exudate yellow

8. C. tenuivenium

HH. Twigs dark coloured when dry:

J. Leaf bases rounded or very broadly cune-

ate. twigs, even older ones, persistently

tomentose 40. C. pisiierum

J J. Leaf bases tapered, twigs not persistently

tomentose:

K. Venation on underside of leaf distant

and incised . . 41. C. rupicolum var.

KK. Venation on underside of leaf obscure,

or clear cut and raised, never distant

and incised:

L. Venation sharply cut, raised and dis-

tant on both sides of leaf: exudate

white 43. C. biflorum

LL. Venation close, sometimes obscure,

sometimes clear cut on one side or

the other; exudate yellow or colour-

less:

298



Vol. XV. (1956).

M. Leaves rather stiffly coriaceous,

usually long and narrowly acumi-

nate, venation often very oblique,

side buds supra-axillary

17. C. kunstleri

MM. Leaves thinly coriaceous, not long

and narrowly acuminate, vena-

tion not very oblique, side buds

not supra-axillary:

N. Inflorescence umbelliform. vena-

tion on upper surface of leaf

rather obscure, often pustulate

on under surface, margin of

leaf not pale 18. C. curtisii

NN. Inflorescences racemiform. vena-

tion on upper surface usually

clear cut. not pustulate below,

margin of leaf pale

27. C. floribundum

FF. Apex of leaf rounded, retuse or very abruptly

pointed:

G. Leaves broadly ovate, twigs tomentose. often

persistently so to slight degree (see also C.

fenugmeum (24):

H. Leaves thin. c. 6 cm. x 3 cm., base rounded

or very broadly cuneate. young twigs and

buds lightly tomentose. terminal bud less

than 5 mm. long .... 40. C. pisiferum

HH. Leaves coriaceous, c. 9 cm. x 4 cm., base

broadly cuneate. young twigs and buds

densely tomentose. terminal buds c. 1 cm.

long 2. C. wallichianum

(Renggam and Kluang F.R. collections).

GG. Leaves not broadly ovate, if not larger than

c. 6 cm. x 3 cm. then always with tapered

base, twigs not persistently tomentose;

H. Midrib on underside of leaf sunk or flat, not

raised 28. C. pulcherrimum

HH. Midrib of leaf always more or less prominent

below:
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J. Older twigs pale when dry, yellowish or

almost white:

K. Youngest twigs and usually midrib be-

low persistently tomentose, leaves

more or less obovate, rigidly coriace-

ous, inflorescence longer than leaves,

outer sepals pale hoary

39. C. costulatum

KK. Youngest twigs and midrib below

glabrous:

L. Leaves obovate, rigidly coriaceous

with almost invisible venation,

twigs stout, the youngest ones al-

most black and strongly angled

46. C. enervosum

LL. Leaves thin or coriaceous but not

rigidly so, all twigs slender, the

youngest ones not strongly angled

or black:

M. Leaves thin, small, not obovate,

more or less pointed, venation

obscure, marginal rim to lamina

absent or obscure, inflorescence

of 1, 2 or 3 flowers; exudate

white .... 42. C. gracillimum

MMLeaves coriaceous, always more or

less obovate, apex rounded or

retuse, strong marginal rim to

lamina on upper side, inflore-

scence unknown; exudate yellow

44. C. sp.

J J. Older twigs dark coloured when dry:

K. Venation on underside of leaf distant

and incised 41. C. rupicolum var.

KK. Venation on underside of leaves obscure

or distinct, but never distant or in-

cised:

L. Leaves more or less obovate, apex

rounded or retuse:

it
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M. Leaves usually drying more or less

the same colour on both sides,

terminal bud usually 5 mm. or

more long; exudate yellow-brown

12. C. inophylloide and

13. C. inophylloide var.

singapurense

MM. Leaves drying dull dark brown

above and warm brown below,

terminal bud very small, c. 3

mm. long; exudate yellow

44. C. sp.

LL. Leaves not obovate (except in some

small-leaved forms of C. curtisii):

M. Leaves thin textured, inflorescences

umbelliform .... 18. C. curtisii

MM. Leaves coriaceous, often stiffly so,

inflorescence not umbelliform:

N. Leaves not markedly oblong,

venation conspicuous and clear

cut on both sides of leaf, in-

florescence 2-flowered; exudate

white to cream 43. C. bifiorm

NN. Leaves markedly oblong, vena-

tion very fine and close, or

obscure, on both sides:

O. Fallen leaves drying a rich red

brown, bases broad, often

rounded, inflorescence very

short (c. 2 cm.) and few

flowered; exudate yellowish;

species of peat-swamp forest

26. C. retusum

OO. Leaves drying pale, bases al-

ways tapered, inflorescence

usually longer; exudate

colourless turning white;

species of lowland forest

24. C. ferrugineum
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1 Calophyllum incrassarum Henderson 6c Wyatt-Smith. sp. nov.

Arbor ad c. 36 m. alta. ramis robustis, cortice oitido, novellis

quadrangularis. tenuiter brunneo-tomentosis, gemmis angustis, c. 2-5

cm. ad c. 3-5 cm. longis. tenuiter brunneo-tomentosis. Folia coriacea,

oblonga vel ovato-oblonga, apice rotundata vel breviter et abnipte

acuminata, vel irregulariter emarginata, basi late acuminata vel cun-

eata. c. 16 cm. x 5-5 cm. ad c. 27 cm. x 7 cm., in costa subtus late

prominentia, petiolo 2-3 cm. longo, supra piano. Racemi ad c. 3—4
cm. longi. pedunculo brevissimo cum bracteis conspicuis flavo-brunneo-

tomentosis instructis. rachidibus flavo-brunneo-tomentosis: sepala 4,

ovato-oblonga vel late elliptica. exteriora minute puberula. brevissime

apiculata. 5-5-6 mm. longa. 5 mm. lata, interiora minora; petala 0.

Fructus plus minusve ellipsoideus vel oblongo-globosus. ad c. 3 cm.
longus. minute apiculatus. in sicco rugosus.

A tall tree, recorded as up to c. 36 m. in height and 2 m. in

girth, without buttresses, bole often nobbly where branches have

abscissed, bark smooth, yellow-brown, occasionally grey, cracking

slightly, or with shallow obscure fissures 3-5 cm. apart, frequently

with abundant small lenticels in vertical lines (in S.F.N. 30977

light grey, broadly and rather deeply rugose-fissured), outer bark

very thin and brittle, inner bark thick, soft, pink to pinkish red,

exudate cloudy white turning slightly yellowish on exposure,

sometimes clear pale yellow on first exposure, sticky. Twigs stout,

smooth and somewhat polished, the youngest ones more or less

quadrangular, with a fine, brown, mealy tomentum. Terminal buds

long and narrow, gradually attenuated to apex, c. 2-5-3-5 cm.

long, often slightly curved, with the same fine tomentum as on

young twigs. Leaves: lamina large, coriaceous, slightly hairy along

midrib on undersurface of young leaves, more or less oblong, or

somewhat ovate-oblong, apex rounded, or very shortly and ab-

ruptly acute, or irregularly emarginate with the tip of the midrib

projecting as a short mucro. base usually broadly acuminate or

cuneate, from c. 12 cm. X 5 cm. to c. 27 cm. X 7 cm., usually

c. 16 cm. X 5 cm., sometimes broader in proportion to length,

midrib robust and prominent on lower surface, venation variable

in prominence but never clearly prominent, usually rather close

and faint on both surfaces, petioles 2-3 cm. long, flattened or

channelled above.

Inflorescences short c. 3-4 cm. long, the very short peduncle

with rather conspicuous, yellow-brown, mealy bracts, sepals 4,

obovate-oblong or broadly elliptic, the outer ones 5-5-6 mm. long.

5 mm. wide, very shortly apiculate. tomentose like the inflores-

cence rachis, the inner ones smaller, petals 0, ovary globose, or

ovoid-globose, c. 2 mm. diam.. style rather short. Fruit oblong-

globose or ellipsoid, to c. 3 cm. long, with a very small apiculus,
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rinkled when dry. pale green in life when ripe, pericarp thick,

not brittle, turning reddish brown when cut, testa pale brown,

faintly wrinkled, very hard. c. 1-5 mm. thick. Plate II. Fig. 1. A. B.

Trengoanu: Bukit Kajang, Kemaman, Corner s.n.

Pahang: Baloh F.R., Kep. 66644, 66645; Kuantan, Kep. 362$, 4183:
Temerloh, Kep. 5473.

Malacca: Bukit Sedanan, Derry 515: Selandar Forest, S.F.S. 2010.

Johore: Banang F.R.. Kep. 45946; Kluang F.IL, Kep. 69921,
71292, 72705: Ma"Okil F.R., Kep. 71279: Kota Tinggi-Mawai road,
SfJf. 30977; Mawai-Jemaluang road, STU. 34911, Corner sji.

10-2-35, Corner s.n. t-2-35; Jemaluang F.R., Kep. 69971. 69977,
71889 (?), 73461, 73464; Renggam F.R.. Kep. 71269.

Singapore: Sungai Morai, Ridley 5071: Mandai road, Corner s.n.;

Economic Gardens. Deshmukh s.n.: Botanic Gardens. Gardens So.
1962, Kiah s.n.: Gardens Jungle, S.F.S. 39452 (?/, Bukit Timah,
SfJt. 34647 (Type, Holotype in Herb. Singapore). 3**46: MacRit-
chie Reservoir, 5.FJV. 40226(7).

A species of lowland forest, sometimes in fresh water swamp
forest of the southern half of the Malay Peninsula. It is readily

recognised by its large, oblong, coriaceous leaves, and long,

slightly curved terminal buds.

We have compared our species with the type of C. lowei PI.

from Borneo, which resembles it in leaf characters. It differs, how-
ever, in the inflorescence, which in C. lowei is larger and more
like that of C. eanum. It is possible that a Forest Department
collection from Kuching, Sarawak. So. 00379, named C. lowei

at Kew, is in fact our species.

2 Calophyllum wallichianum Planch. 6c Tri. in Ann. Sci. Nat.

Ser. 4, 15 (1861 ) 277.

A tree up to c. 40 m. tall and c. 3 m. in girth, without buttres-

ses, bark greenish grey, fawny-grey or grey-brown, with shallow,

distant, irregular fissures, ruggedly angular rugose fissured in

large trees, dark dull red under bark, inner bark thick, pinkish

red, soft, exudate of white droplets which on exposure turn yel-

lowy-cream coloured, or clear golden-syrup coloured. Twigs dark

coloured when dry. rather smooth, youngest minutely ferrugineous

tomentose. often almost velvety, and frequently with slight glauc-

ous bloom. Terminal buds long, narrow, pointed, or rounded at

tip, cylindrical or slightly constricted at base c. 1-5—2-5 cm. long,

apparently sometimes even longer, minutely reddish tomentose.

Leaves: lamina glabrous, coriaceous but not thickly so, usually

lanceolate or oblong-lanceolate, often widest nearer the base, base

rather broadly cuneate, sometimes almost rounded, frequently

asymmetric, apex acute or obtuse, from c. 9 cm. X 3 cm. to c.

18 cm. X 5-5 cm., venation rather indistinct on both surfaces.
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almost horizontal, slightly more evident above, rather close and
irregular and slightly raised, midrib slender above, slightly raised

and with a fine median channel towards base, prominent below
and rounded, young leaves rufous tomentose on midrib on both

sides and on petiole, though tomentum is very fugacious on upper
surface of midrib, petiole long, usually over 1-5 cm., reaching c. 3

cm., deep red in life, often dark in dried specimens; fallen leaves

frequently folded V-shaped.

Racemes from the upper leaf-axils, often slighdy supra-axillary,

short, usually not more than c. 3—I- cm. long, more or less ferru-

gineous tomentose, densely so at base, more sparsely above,

flowers c. 1-8 cm. across, on pedicels c. 1 cm. long or shorter.

sepals 4, rufous tomentose externally, petals (or ?2—4). Fruit

nearly globose or oblong-globose or elliptic-obovoid. up to c. 4-5

cm. X 3 5 cm., shortly or obscurely apiculate, green when ripe,

turning purple black, when dry dull purplish brown, wrinkled,

pericarp thick, not brink. Plate DDL Fig. 1. C. D.

Trengganu: Bukit Bauk F.R.. Kep. 533B2, 67823.

Kedah: Perak F.R., Kep. 596JO.

Penang : sine loc.. Wallich 4843 p.p. (Type). Curtis s.n.. 115 i;

Government Hill. 1.200 ft and 2.300 ft.. Curtis 1153 p.p.; Pulau Boe-
tons Reserve. Curtis 1153 p.p.: Pantai Acheh FJL, Kep. sji. 2-10-47;

Telbk Bahang F.fL, Kep. 66363.

Perak: Batu Undan F.R.. Kep. 54225; Kledang Saiong F.R.. Kep.
336 j4, 65905: Pulau Lalana i Sembilan Islands). Kep. 765JO; Segari-

Melintang F.R.. Kep. 69112. -:9115: Sg. Pulai. Bukit Bujatog Malaka,
Kinta. Kep. 5+sSl: Tanjong Tuaiane F.R.. Kep. 63253; Telok Muroh
F.R.. Kep. 76732. 76733. v

Johore: Endau-Mersina road. Kep. 71159, 76299: Gunong Arong
F.R.. 70079, 70235: Gunons Pulai. S.Flf. 7803: Jemaluane. Kep.

73W: Jemaluang F.R.. Kep. 69969, 69979, 69986. 69989. 72903.
72914, 73458, 73460, 73167. 73553: Kluang F.R.. Kep. 69919. 76297r
Kota Tinggi road, SJH. 30987; Mersina. Kep. 70150: Panti F.R..

Kep. 53063, 70180, 70351. Ktzzz-- F.R.. Kep. 71265, 71275. 7127:

.

71295: Mawai-Jemaluing road. Corner s.n., 5-5-35.

Singapore: Bukit Timah. Ridley 6333, Corner sji^ SJF1N. 33561,
34546, 34632, 36476, Kep. 70531: Bukit Mandai. Mat. sji.: Gardens
Jungle. S.F.X. 39X51.

King in the Materials and Ridley in Flora of the Malay Penin-

sula misinterpreted this species and what they put under it we

have rede scribed as C. rubiginosum. The type is the part of

Wallich 48 ±3 preserved in Herb, de Candolle, which is given by

the authors in the original description as from Tenang et

Singapore*.

C. wallichianum is said in the original description to have

'petalis 2 (v. 3-4?)', but in the material available to us for dis-

tectiofl no petals have been found. A copy of a note by King on a

sheet of Curtis 1153 states that there are no petals.
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This species is characterised by the coriaceous, oblong leaves

with a tendency in the north-western collections to be broadest

near the base, the indistinct venation, the long dark petiole and

rather dark (often with a tinge of purple; midrib, the long ter-

minal bud and the frequently supra-axillary side buds. It is a

common species of coastal hill forest, frequently on ridge tops,

and has been collected at an elevation of over 2,000 ft. on Penang

island and at 1,750 ft., in Perak. The collections show a distinct

broken distribution, none occurring from Selangor, Negri Sem-

bilan and Malacca, but one of the authors (J. W.-S.j has seen

this species in the field in Bukit Lagong F.R.. Selangor. at an

elevation of about 1.000 ft.

We originally decided to separate off the southern collections

(Trengganu, Pahang. Johore, Singapore) and in fact described

them in manuscript as a new species. C. rufigemmatum. Subse-

quent collections did not support this, though in general the

north-western form has a milky white exudate which turns slightly

yellow on exposure, a broader leaf usually widest nearer the base,

sparsely ferrugineous tomentose bud and young twigs, and a more
pointed, frequently curved, bud compared with the southern and

eastern form, which has a clear, golden-syrup coloured exudate,

an oblong lanceolate leaf, a more ferruginous tomentose bud and

young twigs, and a blunt, cylindrical, straight bud.

All the collections in Renggam and Kluang Forest Reserves,

both adjoining reserves in central Johore. have slightly more coria-

ceous leaves with a wider lamina in proportion to length than in

typical leaves, a dense velvety ferruginous tomentum on the young
twigs, petioles, midribs and buds, and a very cylindrical bud.

These may represent a distinct species, but in the absence of

fertile material they are included in C. wallichianum for the pre-

sent, as bark and slash characters are typical of the southern form.

The species described in the Check List as C. wallichianum is

in fact C. rubiginosum.

3. Calophyllum tahanense Henderson & Wyatt-Smith. sp. nov.

Arbor c. 10 m. alta 7 ramis in sicco flavis, cortice nitido. novellis

flavo-bruneo-tomentosis. gemmis angustis. tenuiter ferrugineotomen-
tosis. c. 1-3 cm. longis. Folia coriacea. oblongo-lanceolata vel angoste
oblonga. ad c. 21 cm. longa et 4 cm. lata, saepe latiora brevioraqoe.
apice obtuse acuta, basi cuneata. nervis lateralibus plus minusve obs-
curis, vix prominulis, petioio c. 2-5-4 cm. longo. Racemi ad c. 7 cm.
longi. saepe paniculau-approximati. rachide pedicellisque leviter fer-

rugineo-tomentosis. pedicellis gracilibus, ad c. 2 cm. longis: sepala 4.

oblongo-ovata, concava, extus minute puberula. exteriora c. 6 mm. x
5 mm., interiors c. 3-5 mm. x 2-5 mm., petala 2 vel 0, glabra. Fructus
c. 3 cm. longus et 2-5 cm. latus, umbonatus.
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A tree about 10 m. tall, with slightly rough, thin bark with vertical,

rusty-brown, slender, cracking lenticels. Twigs tending to be yel-

lowish and polished, young twigs and shoots with dusty, yellow

brown tomentum. Terminal buds narrow and pointed, c. 1-3 cm.

long, very finely reddish tomentose. Leaves coriaceous, glabrous,

oblong lanceolate to narrowly oblong, apex bluntly acute, base

cuneate, up to c. 21 cm. X 4 cm., often wider and shorter, petiole

long, usually 2-5—4 cm., black when dry, venation below rather

faint and not prominent, rather variable but always close and
rather obscure, similar on the upper surface.

Inflorescences racemiform or paniculiform, somewhat pyramidal

in outline, up to c. 7 cm. long, rachis and pedicels finely rusty

tomentose, pedicels slender, variable in length, but not exceeding

c. 2 cm., sepals 4, oblong ovate, concave, finely tomentose out-

side, closely longitudinally veined, outer ones c. 6 mm. X 5 mm.
when flattened, inner ones c. 3-5 mm. X 2-5 mm., petals 2,

thinner than the sepals and glabrous, not always present, stamen

filaments c. 4-4-5 mm. long, style long, stout, stigma rather large.

Fruit broadly ellipsoid or more or less globose, with an abrupt

beak which is sometimes very conspicuous, c. 3 cm. long and 2 5

cm. diam., pericarp thick, not brittle, glabrous, probably smooth

in life, drying dark reddish brown, finely and shallowly wrinkled,

surface smooth between wrinkles, testa thick and hard. Plate IV.

Fig. 2, A, B.

Trengganu: Gunong Padang. 4.000 ft., S.F.N. 31076. (This collec-

tion is placed here with some doubt. It consists of leaves and full

grown fruit. The leaves are broader than in the type, with a more
rounded base and a flatter and broader midrib below, which is chan-
nelled above; the fruit is about the same shape and size, with a small
umbo. The exudate is stated to be white).

Pahang: Base of Gunong Tahan, in the vicinity of Wrav's Camp,
c. 3,500 ft., Wray & Robinson 53U, S.F.N. 8020, 20601 (Type. Holo-
type in Herb. Singapore), Corner s.n. 11-9-37.

Our species is close to C. wallichianum PI. & Tr.

4. Calophylhim canum Hook, f., F.B.I. 1 (1874) 271; King, Mat.

F.M.P. No. 2 (1890) 177; Ridl., F.M.P. 1 (1922) 185, p.p.

A tree recorded as reaching c. 35 m. tall and over 2m. in girth,

without buttresses, bark yellow-brown and brown to grey, smooth

with lenticellate-cracking or boat-shaped fissures when young, be-

coming rough and coarsely distantly fissured, exudate clear yellow

brown, sticky. Twigs rather smooth, glabrous except for the

youngest, which are finely and thinly rusty tomentose. Terminal

buds long and narrow, c. 1-2 cm. long, very finely rusty hoary,

with a tendency to be abruptly narrowed half way. Leaves: lamina

rather thin, oblong to elliptic-oblong, usually acute at tip and
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base, variable in size, from c. 10 cm. X 3-5 cm. to c. 18 cm. /
5-6 cm., upper surface dark and shining when dry. venation me.
close, usually fairly distinct on both surfaces, midrib channelled

above, especially towards petiole, petiole usually 1—1-5 cm. long,

black when dry : fallen leaves with shiny red-brown upper surface.

Racemes from the upper axils and sub-panicled terminally,

rather copious, hoary, flowers shortly pedicellate, c. 15 cm.

across, sepals 4. the two outer ones orbicular, hoary at least when
young and in bud, inner ones larger and thinner, petals 0. Fruit

broadly ellipsoid to globose, apex rounded, c. 2-2-5 cm. long,

pericarp rather thick, said to be white in life, when dry reddish

brown to blackish brown, glabrous, surface rather coarsely

wrinkled, smooth between wrinkles. Fig. 2. C. D.

Penang: Road to Spout, 800 fL, Curtis 15+2: Government Hill.

1.000 ft.. Cunis 15^3: Government HilL Curtis 1153 p.p; Waterfall
Gardens. 5.F..V. 3695. Nur sji.

Perae: sine loc.. Scortechini 2044, 2078; Lanit. within 100 ft..

Kunstler 5420; LaruL 800-1.000 fu. Kunsiler TT04: Bam Gajah. Kep.
s.n. Feb. 1918; Pondok Tanjone F.R.. 63467 (?); Tanjong Tualang
F.R.. Kep. 65711.

Selangor: Rantau Panjang FJL, Kep. 28918; Weld Hill F.R.. Ker.
72*36.

Malacca: sine loc.. Main gay 16*5 (Type): Batang Malaka, Good-
enough 1791.

Negri Sembilan: Senawang F.R.. Kep. SOS.

Pahang: Pekan. Haviland sj:.: Kuantan. Kep. 0883, 43188; Temer-
loh. Kep. 5464: Gunong Lesong FJL, Kep. 10013.

Johore: Banang F.R.. Kep. 80557; Ma'Okil F.IL Kep. 71284;
Sungai SedOi. 5.F..V. 36891.

A widely distributed and locally common (e.g. Baloh F.R.
I

species of lowland forest, distinct in the medium-sized, hardly
coriaceous leaves shining above and dark red brown in colour
when dry. with fine and more or less distinct venation, and in the

rather copious inflorescences with finely hoary outer sepals. It is

close to C. wallichianum PI. & Tri.. but differs from that species

in having much clearer cut venation, especially on the undersurface
of the leaf, the leaves drying darker above, and in the longer and
more compact inflorescences with pale hoarv outer sepals

In Check List as C. canum H.f.\

5. Calophyllum molle K;nz. Mil. F.M.P. Nc. 2 1 > 90i 1"";

Ridl.. F.M.P. 1 (1922) 185.

A tree up to c. 26 m. tall and c. 1 m. in girth, bark pale grey,

closely and very finely lenticellate-fissured. almost smooth, cut
pink, exudate clear golden coloured. Twigs terete, pale, smooth,
the youngest ones softly ferrugineous tomentose and pale yellowy
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grey when tomentum removed. Terminal buds rather narrowly

oblong-ovate, usually a little under 1 cm. long, densely ferrugine-

ous tomentose. Leaves: lamina rather thinly coriaceous, narrowly

oblong to narrowly oblong-elliptic, leaf margin frequently

strongly thickened, apex bluntly pointed, base narrowed and
rounded, or cuneate, slightly cupped on undersurface, c. 8 cm. X
2 cm. to c. 11 cm. X 4 cm., undersurface usually always more or

less ferrugineous tomentose. the oldest leaves becoming glabrous

except for the midrib below which is always softly tomentose,

venation on upper surface close, fine, sharply cut, obscured below

by tomentum. but less sharply cut, petiole c. 5-10 mm. long.

Racemes axillary, few-flowered, c. 2-5 cm. long, rachis red

tomentose. pedicels tomentose. flowers c. 1-5 cm. across, sepals 4,

the two outer rather thick, oblong-orbicular, c. 8 mm. X 6 mm.,
closely tomentose outside, the inner ones larger and thinner, only

slightly tomentose externally at base and on margins, petals 0,

ovary tomentose. style short. Fruit globose-ellipsoid, c. 2-5 cm.

long, sparsely reddish tomentose. dark green turning brown in life,

usually shortly and abruptly apiculate, but sometimes apiculus

obscure, pericarp thick, not brittle, drying somewhat glaucous red-

dish brown, with shallow distinct wrinkles, smooth between wrin-

kles, testa thick and hard. ;
* K, £

,

r »

Penang: sine loc., Kep. 10466; Penang Hill, up to c. 2,000 ft.,

Curtis 1426 (Type).

Perak: Larut, Kunstler 31+77, 3737. 6724, Scortechini s.n., Kep. 20:
Tapah Road, Kep. 4563: Ulu Piah. Kep. 11970: Tronoh, Kep. 12022;
Tanjong Tualang F.R.. Kep. 63272.

Selangor: Kanching F.R., Kep. 21975: Kuang F.R., Kep. 14774,
11775. 14776. 14777: Rantau Panjang F.R.. Kep. 24931; Bukit La-
gong F.R.. Kep. 52233.

Parang: Temerloh, Kep. 545 S, 6305: Bilut F.R., Kep. 23353.

A collection from swampy forest at Mandai. Singapore. S.F.N.

S7715. may belong here, although it differs somewhat in having

rather more prominent venation below, the base of the leaf more
narrowly cuneate and in the small, pea-shaped fruit which, how-
ever, is seedless. At the same time. C. molle is not normally found

in swamp forest and there are no collections from Johore.

The species is one of lowland forest: it is distinct because of

the persistent, soft tomentum on the undersurface of the leaves,

the short inflorescences and hoary outer sepals.

6. Calophyllum rubiginosum Henderson <k Wyatt-Smith. sp. nov.

Calophyllum wallichianum sensu Kine. Mat. F.M.P. No. 2

(1890) 179., quoad descript.; et Ridley. >.M.P. 1 (1922) 187.,

pro parte, non Planch, k Triana.
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Arbor ad c. 35 m. alta, ramulis in sicco flavis vel fere albis, cortice

nitido, novellis tenuiter ferrugineo-tomentosis. gemmis rubrotomento-

sis, angustis. apice abrupte acutis, c. 6-12 mm. longis. Folia subcoria-

cea, plus minusve elliptico-oblonga, apice acuta, nonnuoquam acu-

minata, basi cuneata, c. 8 cm. X 3 cm. ad c. 18 cm. X 5 cm., subtus

minute sed dense rufo-tomentosa, nervis lateralibus obscuris tenuissi-

mis, petiolo ad c. 3 cm. longae, gracile. Racemi terminales et axillares,

ad c. 9 cm. longi, ferrugineo-tomentosi, pedicellis brevibus; flores c.

1-2 cm. diam.; sepala 4, orbicularia, ferrugineo-tomentosa: petala 4.

plus minusve oblonga. Fructus ovoideo-ellipsoideus, c. 2-5 cm. longus.

rostratus.

A tree, recorded as reaching c. 35 m. tall and 1-5 m. in girth,

but usually not so tall or large, without buttresses, bark grey and

yellowish green, smooth to rough, very finely fissured, inner bark

pinkish, exudate white, copious. Tw igs pale, smooth, yellowish to

almost white, the youngest ones finely rusty tomentose. Terminal

buds narrow, rather abruptly and sharply pointed, red tomentose.

c. 6-12 mm. long. Leaves: lamina medium-sized, subcoriaceous.

more or less elliptic-oblong, apex acute, sometimes acuminate,

base cuneate or rather gradually narrowed, from c. 8 cm. X 3 cm.

to c. 18 cm. X 5 cm., upper surface glabrous, lower surface finely

rusty tomentose. venation on the upper surface hardly visible,

very fine and often incised, obscured on the lower surface by the

tomentum, but when this is removed, very fine and inconspicuous,

very slightly raised, not sharply cut, usually with a slightly more
marked vein at intervals of 3-4 mm., petiole variable, reaching c.

3 cm. long, rather slender.

Racemes axillary and terminal, reaching more than half the

length of the leaves, usually somewhat shorter, rusty tomentose,

pedicels usually short, flowers c. 1-2 cm. diam.. sepals 4. orbicular,

rusK tomentose on both sides, petals 4, more or less oblong.

Fruit ovoid-ellipsoid, beaked, c. 2-5 cm. long, pericarp rather

thick, not brittle, pale reddish brown when dry, deeply wrinkled,

the surface crackled and scabby. Plate V. Fig. 2. G. Fig. 3, A.

Selangor: Kepong. Kep. 38507, 38512. 39900: Suneei Lalang F.R..
Kep. 53601; Bukit Tunggal F.R., Kep. 23664: Bangi F.R., Kep. 0312.
0557, 2583. 2623. 10974, 14579, 26454, 26455; Weld Hill F.R., Kep.
0338, 2615; Sungei Buloh F.R., Kep. 1592, 5314, 14904. 15258. 16441.
16462, 16872. 76371, Jalan Rajah. Kuala Lumpur. Kep. 10470; Pub-
lic Gardens. Kuala Lumpur, Kep. 4740; Bukit Cheraka F.R.. Kep.
18702. 65567: Kuang F.R.. Kep. 21958. 21962. 21988. 21992: Ulu
Gombak F.R., Kep. 1164,5; Kajang, Kep. 2649; Ayer Hitam F.R.,
Kep. 10903; Rantau Panjang F.R.. Kep. 14768, 14769, 14770, 14771,
14772, 32204; Kanching F.R., Kep. 13958. 14782, 21259.

Malacca: Suneai Udang. Holmberg 819: Batang Malaka F.R.. Kep.
2063; Ayer Panas F.R.. Kep. 25211. 25253: Ramuan China F.R., Kep.
25257: Bukit Sedanan F.R., Kep. 25271, 25322.

Negri Sembilan: Gunong Angsi F.R., Kep. 1953 (Type. Holotype
in Herb. Kepong). 23713: Sungai Menyala F.R.. Kep. 4-3665, 64654;
Senawang F.R., Kep. 18505.
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Johore: Sungei Kayu, Kiah s.n.; Jemaluang F.R., Kep. 69995.

Singapore: Bukit Timah, Ridley 6196, S.F.N. S6UU9, Mat. s.n.\.

Chua Chu Kang, Ridley s.n.; Botanic Gardens, Nur 1668, s.n.

This species, which was misinterpreted both by King and by
Ridley, is common in lowland forest from Selangor southwards.

It is very distinctive in its pale yellow twigs and in the fine cover-

ing of rusty tomentum on the young twigs, undersides of the leaves

and on the inflorescence.

In Check List as C. wallichianum PI. & Tri.\

7. Calophyllum flavo-ramulum Henderson & Wyatt-Smith, sp^

nov.

Arbor ad c. 36—38 m. alta, ramulis robustis, teretibus, cortice nitido.

pailide flavo ad fere albo, junioribus angulosis, plus minusve rufo-

tomentosis, gemmis brevibus, acutis, rufo-tomentosis, c. 5 mm. longis.

Folia coriacea, oblonga, nonnunquam anguste oblonga, vel plus

minusve oblongo-elliptica vel oblongo-lanceolata, apice plus minusve
acuminata, nonnunquam abrupte acuta, basi cuneata, c. 10 cm. x 3

cm. ad c. 14 cm. x 5 cm., nervis lateralibus utrinque tenuissimis, ap-

proximatis, leviter prominulis sed non conspicuis, petiolo ad c. 1-5 cm.
longo. Racemi axillares, pyramidiformi, ad c. 9 cm. longi, pedicellis

decussatis, gracilibus; flore.s c. 2 cm. lati; sepala exteriora parva, ovato-

orbicularia, concava, c. 5-5 mm. X 5 mm., extus plus minusve minute
ferrugineo-tomentosa, interiora tenuiora, maiora, plus minusve elliptica.

c. 10 mm. x 7 mm., petala 4, sepala interiora similiter, interiora

anguste obovata, c. 11 mm. longa, exteriora latiora, breviora. Fructus
globosus vel ellipsoideus, c. 2 cm. longus.

A tall, top storey tree, reaching c. 36-38 m. tall, and c. 2 m.

girth at breast height, without buttresses, bark greeny-grey and

yellowish fawn with shallow or deep (large trees), distant, irreg-

ular fissures and anastomosing ridges, rough and flaky, inner

bark pale pink to pinky red, laminated, exudate clear, honey

coloured or yellow brown, very sticky. Twigs rather stout, terete,

polished, pale yellow to almost white, youngest shoots dark

coloured, angular, more or less red tomentose. Terminal buds

short, sharply pointed, red tomentose, c. 5 mm. long. Leaves:

lamina medium-sized, coriaceous, upper surface glossy, lower sur-

face dull, oblong, sometimes narrowly so, or more or less oblong-

elliptic or oblong-lanceolate, apex usually more or less acuminate,

sometimes abruptly so, sometimes rather abruptly acute, base

cuneate, usually from c. 10 cm. y 3 cm. to c. 14 cm. / 5 cm.,

sometimes wider or narrower in proportion, venation on both

sides very fine, close, slightly raised but not conspicuous, midrib

narrowly- channelled above in the basal half of the leaf, prominent

below, with fine red tomentum along midrib particularly in young

leaves, petiole rather slender to rather stout, to c. 1-5 cm. long.
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Racemes axillary, usually 1 but occasionally 2 from each leaf

axil, up to c. 9 cm. long, pyramidal, with c. 5 decussate pairs of

flowers and a terminal one. the lowermost branches sometimes 2-

3 -flowered, peduncle, rachis and pedicels white, slightly rusty

pubescent when dry, flowers c. 2 cm. across, sepals 4. the outer

two comparatively small, not very thick, reflexed in the open

flower, ovate-orbicular, concave, c. 5-5 mm. X 5 mm., finely

rusty tomentose outside but variable in this respect and sometimes

almost glabrous, inner sepals larger, thinner, more or less elliptic,

rounded, c. 10 mm. X 7 mm., petals 4, similar to the inner sepals,

the 2 inner ones narrowly obovate, c. 11 mm. long, the 2 outer

ones broader and shorter. Fruit broadly ellipsoid to globular, sub-

acute, c. 2 cm. long, pericarp rather thick, slightly brittle but not

breaking up in dried material, dark reddish to blackish brown

when dry, glabrous, minutely rugulose or almost smooth, testa

thick and hard. Plate VL Fig. 3, B, C.

Trengganu: Bukit Kajang. Kemaman. S.F.N. 30S21 (Type. Holo-
type in Herb. Singapore): 30565, Corner s.n.; Dungun. Kep. 53353 <° r.

Belara F.R., Kep. 76064.

Pahang: Kuantan, Kep. 4198: Baloh F.R., Kep. 40216.

Johore: Kluang F.R., Kep. 69920. 71289: Jemaluang F.R.. Kep.
73552.

A rather distinct large species of lowland forest and low hills in

eastern Malaya, widespread but little collected, resembling super-

ficially C. canum but with very pale yellow twigs and different

flowers. The fallen leaf has a dark midrib and raised lamina edges

(boat-shaped)

.

In Check List as C. sp. No. 36".

8. Calophyllum tenuivenium Henderson & Wyatt-Smith. sp. nov.

Arbor c. 20 m. alta. ramis in sicco glabris. cortice nitido. flavo-albis.

gemmis parvis. angustis. acutis, minute ferrugineo-tomentosis. c. 3-4
mm. longis. Folia glabra, tenuiter coriacea, elliptica, apice breve et late

acuta, basi cuneata. c. 7 cm. X 3 cm. ad c. 10 cm. x 4-5 cm., nervis

lateralibus subtus conspicuis sed tenuissimis. inter se distantibus. supra
obscuris. petiolo 1-2 cm. longo. Racemi axillares et terminales, ad
c. 4 cm. longi. pedunculo ad c. 1 cm. longo. pedicellis ad c. 3 cm.
longis: flores albi. c. 2 cm. lati: sepala 4. exteriora glabra, concava, c.

6 mm. longa. interiora maiora. tenuiora, late ovato. c. 1 cm. longa.
basi 1 cm. lata: petala 0. Fructus ignotus.

A tree c. 20 m. tall, without buttresses or stilt roots, bark yel-

lowish grey, slightly fissured, inner bark pinkish brown, fibrous,

exudate yellow, rather scanty. Fwigs rather stout, pale, the young-
est ones pale yellowish white, glabrous, slightly polished, the older

ones slightly darker. Terminal buds small, narrow, pointed, c. 3-4
mm. long, minutely adpressed brown or reddish brown hairy.

Lea\es: lamina glabrous, thinly coriaceous, medium-sized, ellip-

tic, apex usually shortly and broadly acute, base cuneate, from c.
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7 cm. X 3 cm. to c. 10 cm. X 4-5 cm., upper surface drying dull

brown, lower surface more reddish brown, midrib slender and
raised above, usually finely channelled near base, rather promi-
nent below and more or less keeled, venation very fine, raised,

rather clear cut below, rather distant (c. 7 veins to 5 mm.), very

fine and hardly raised above, often obscure, leaf margin with an
inconspicuous, narrow, slightly thickened edge darker in colour

than rest of leaf, petiole usually 1-2 cm. long.

Racemes short and few-flowered, from the upper or terminal

leaf-axils, 4 cm. long or less, peduncles variable in length from
almost none to c. 1 cm. long. 3-5-flowered, pedicels slender,

white in life, to c. 3 cm. long, flowers rather large, c. 2 cm. across,

fragrant, sepals 4. white, the two outer glabrous, boat-shaped and
very concave, spreading horizontally in the open flower, c. 6 mm.
long, the inner ones thinner, larger, broadly ovate, rounded, c. 1

cm. long and 1 cm. broad at base, reflexed in open flower, veined.

petals 0, stamen filaments pale yellow, anthers golden yellow,

ovary white. Fruit unknown. Plate VII. Fig. 3, D.

Johore: 8th mile, Kota Tinggi-Mawai road, in fresh water swamp
forest. S.F.N. 3227 U (Type, Hofotype in Herb. Singapore).

Known only from the above collection. The elliptic, rather thin

leaves, with very fine clear cut and rather distant venation on the

lower surface, the pale, more or less polished twigs and the rather

large flowers in short inflorescences distinguish this species. It is

close to C. rupicolum var. but the lamina is broader, the venation

is distinct and the petiole is longer.

9. Calophyllum griffithii T. Anders, in Hook. f.. F.B.I. 1 (1874)

273: King. Mat. F.M.P. No. 2 (1890) 179; Ridl.. F.M.P. 1

(1922) 187, as to Griffithian specimen only.

A tree. Twigs rather stout, glabrous, the youngest ones pale

brown when dry and 4-angled, the older ones terete and darker

brown. Terminal buds short, pyramidal, adpressed pale brown

hairy, c. 3 mm. long. Leaves thinly coriaceous, glabrous, oblong

or elliptic-oblong, apex obtuse or broadly and shortly acute, base

cuneate, up to c. 14 cm. X 5 cm., upper surface shining and

leaden brown when dry, lower surface reddish brown, midrib

narrow and raised above, narrowly channelled at base, prominent

below, pale, rounded or slightly keeled, venation fine and clear

cut, equally raised on both surfaces, rather distant (about 5 veins

in 4 mm.), anastomosing in a distinct intra-marginal vein c. 1

mm. from leaf margin, this vein rather more easily visible on the

upper surface than the lower, leaf margin slightly thickened and

pale, petiole to c. 1-5 cm. long.
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Racemes axillary, few-flowered, reaching c. 6 cm. long, glabr-

ous pedicels very variable in length, slender, reaching c. 1-5 cm.,

with a tiny, deciduous bract at the base of each, flowers c. 1 cm.

across, sepals 4, the outer two glabrous, orbicular, eventually

reflexed, inner two longer and narrower, petals 4, oblong, rounded.

Fruit not seen.

Malacca: Ching, Griffith 882 (Type).

No other material of this species has been seen from Malaya.

King adds Forbes 322a from Sumatra, which we have not seen.

This and Calophyllum intramarginale nob. are the only Malayan
species, to our knowledge, which have a distinct intramarginal

nerve with which the lateral veins anastomose. In all other species

the veins run out to a usually thickened leaf margin (which C.

griffithii also has), or disappear before they reach the margin.

10. Calophyllum sp.

A tree, apparently rather large, reaching c. 20 m. tall. Twigs

stout, older ones terete, youngest ones 4-angled, dark brown or

yellowish brown, tending to be polished. Terminal buds stout,

lanceolate acute, finely tomentose, c. 1-5 cm. long. Leaves very

coriaceous, rather narrowly oblong-elliptic or oblong or narrowly

ovate-elliptic, apex apparently rounded, usually irregularly emar-
ginate with the tip of the midrib projecting (?due to injury ), base

narrowly and rather long cuneate, from c. 7 cm. X 3 cm. to c.

14 cm. X 4-5 cm., drying brown or dark brown, upper surface

usually darker than lower and more or less shining, venation close

and fairly distinct, raised on both surfaces, more distinct on the

upper surface, midrib narrowly channelled in the basal half above,

rounded and prominent below, petiole rather long and slender, c.

2-2-5 cm. long.

Flowers unknown, inflorescence probably short, axillary, having

short, stout branches in fruit, fruit broadly ellipsoid to almost glo-

bose, slightly pointed, green when ripe, c. 2-5 cm. long, pericarp

very thick, not brittle, drying dark reddish brown, glabrous, sur-

face verv shallowly and finely wrinkled, testa thick, hard. Plate

VIII. Fig. 3, E.

Johore: Gimong Belumut, 3,000 ft., SF.N. 10723; Gunong Panti,

1,600 ft., SF.N. 29969.

Known only from these two collections, which we have been
unable to match. This group appears to be near C. canum but
has much more coriaceous leaves (in which it resembles C. incras-

satum) and stouter twigs and terminal buds. It resembles in some
respects C. tahanense, but the midrib in the latter species is not
raised on the upper surface, and it may be the southern counter-
part of it.
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11. Calophvllum inophyllum Linn., Sp. PI. 732; King, Mat.

F.M.P. No. 2 (1890) 178; Ridl., F.M.P. 1 (1922) 186.

A large, spreading tree, usually not reaching a height greater

than 20 m. and a girth of 1-5 m., usually branching low down,

without buttresses, bark pale grey and fawn, with shallow, wide,

lenticellate-cracking boat-shaped fissures, brown at bottom of

cracks, inner bark soft, pink, laminated, exudate clear golden yel-

low. Twigs stout, dark coloured when dry, glabrous. Terminal

buds nearly triangular, finely brown tomentose, c. 5-10 mm. long.

Leaves: lamina thinly coriaceous, broadly elliptic-oblong, often

broadest a little above the middle, apex rounded, or widely and
shallowly emarginate, base narrowed, variable in size, from c. 8

cm. X 4-5 cm. to c. 16 cm. X 8 cm., but sometimes smaller or

larger, venation distinct, raised and clear cut on both surfaces

when dry, petiole rather stout, rather short, broadened at apex,

1—1*5 cm. long.

Racemes from the upper leaf-axils, 7-8 cm. long, rachis almost

white in life, laxly flowered, pedicels spreading-ascending, white,,

the lower ones c. 3 cm. long, the upper ones shorter, flowers c. 2.

cm. across, sepals and petals white, sepals 4, reflexed in open
flower, the outer two tough in texture, c. 9 mm. long, the inner

ones thinner and longer, petaloid, petals 4, reflexed in open flower,

similar to inner sepals, ovary pink, somewhat depressed globose,

style slender, overtopping the stamens. Fruit globose, smooth and
green in life, c. 3-4 cm. diam., pericarp thick, not brittle, when
dry rather pale brown, coarsely wrinkled, surface smooth between

wrinkles. Fig. 4, A, B.

Kedah: Pulau Songsong, Curtis s.n.; Kuah, Langkawi, Kep. 6789;
Tanjong Lilin, Kep. 7730; Kg. Telok, Kep. 33001; Baling, Kep.
10097, 42270.

Penang: Batu Ferenghi, Curtis 133, 1562.

Perak: sine loc. Scortechini s.n.; Pangkor, Scortechini 994, Kep.
43589; Larut, Kunstler 4979; Bagan Serai, Krian, Kep. 5680; Pulau
Lalang, Seimund s.n.; Pulau Rumbia, Seimund s.n.; Pasir Itam, Matang,
Kep. 3426.

Selangor: Weld Hill F.R., Kep. 904 (?planted).

Negri Sembilan: Port Dickson, Kep. 0569.

Pahang: on seashore, Ridley s.n.; Kuantan, Kep. 0821, 1014,
2591, 2810, 3705, 3737, 4179; S. Karang, Kuantan, Kep. 8116, 8132,
15734, 17357; Kuala Pontian, Kep. 10016; Kuala Endau, Kep. 29645;
Rompin, Kep. 31651: Pulau Tioman, Burkill s.n., S.F.N. 18530.

Singapore: Bajau, Ridley s.n.; sine loc.. Cantley 2676.

A widely distributed tree of rocky and sandy seashores, often

cultivated. It is commonly known by the vernacular name of

penaga laut.

In Check List as *C. inophyllum L.\
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12. CalophylJum inophjLIoide Kinz. Ma:. F.M.P. Nc. 2 1

178; RkIL, F.M.P. 1 (1922) 186, p.p.

A tree reaching c. 42-43 m. tall and over 2 m. in girth, without

buttresses, or with very small buttresses, stilt roots frequently pie-

sent, bark grey-brown to dull brown or greyish fawn. rougMy
shallowly fissured, c. 3 cm. between fissures, more or kss scaling,

sometimes v.ith pale yellow-fawn or brick red patches where dead

bark has scaled off. inner bark pink, laminated, exudate clear

lemon yellow and resinous, sapwood hard, pinkish red. Twigt
dark coloured, stout, almost glabrous, the youngest usually very

finely rusty tomentose. Terminal buds rather narrow. 6-10 mm.
long, more or less tomentose. Lamina of mature leaves usually

medium-sized, coriaceous to strongly coriaceous, nearly always

more or less obovate. usually from c. 7 cm. '/ 3 5 cm. to c. 10

cm. X 5 cm., apex usually refuse, gradually narrowed from about

the middle to base, margin markedly thickened, venation very

close and fine, not conspicuous, usually a little more evident

above than below, sometimes rather obscure, petiole usually r&ther

stout, variable in length, reaching c. 2 cm.

Inflorescenes from the axils of the upper leaves, racemose or the

lower ones subpaniculate. rather slender and laxly flowered, to

c. 6 cm. long, glabrous except at base of peduncle, which is finely

mealy tomentose. pedicels slender, to c. 2 cm. long, flowers glab-

rous, c. 1-75-2 cm. across, sepals 4, the outer ones rather tough,

ovate-orbicular, c. 5-8 mm. diam., reflexed in expanded flower,

as are the inner sepals and petals, inner sepals longer and thinner

than the outer ones, petals similar to inner sepals or 0, stamen

filaments short, ovary broadly conical. Young fruit ovoid-globose,

c. 2 cm. long, in life dark green mottled with light grey, pericarp

nnkled v. hen dry. Fig. 4. C.

Tbenoganu: Bdara F. IL, Kep. 76055, 76066*
Penanc: Tasek GIuso: F.R.. A- - a little doubtful): Tdok

Bahang F.R„ Kep. 66369*
Perax: sine loc.. Scortechini mm; Batang Padang, Kunstler 7785,

8112: Taiping. Kep. 0275% Tapah, Kep. (Ridley) 384:* Chikus FJU
Kep. 3071. 31043, 51575. 65053. Poodok Tanjoog. Kep. 37883, 65558;
Pari: F.R.. AV.r :

.

: Bruas F.R . AV: - Surra: Ge'.arr. Diz-

Seiangor: Bukit Lagong FJL. Kep. 13281 * Ulu Gombak. Kep.
24703 * Giutiug Simpah, Kep. 71248*

Negri Semmlan: Senang F.R. (Ext.), Kep. 62956 * 62957*

King does not quote the numbers of his type specimens in the

Materials, but we have taien as authentic those sheets in Herb.

< * Hill collections with more coriaceous leaf I

.
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This is a somewhat variable species (always with distinctly

obovate leaves) of lowland and low-lying forest, although a few

collections have been made on ridge tops of low hills and one in

high hill forest at 2,000 ft. (Kep. 712U8). The hill collections

have a distinctly more coriaceous leaf and might be considered as

a variety. The species is characterised by the Tarrietia-hke (meng-

kulang) bark, sticky syrup-coloured resinous exudate (c.f. varnish-

like in var. singapurense) . strongly rimmed leaves and the pre-

sence (usually) of stilt roots. It is commonly known as bintangor

batu. denoting the harder and heavier timber than is usual in the

genus.

We have been much puzzled by the inophylloide group, con-

sisting of C. inophylloide. C. inophylloide var. singapurense and

C. intramarginale, and its delimitation. These groups may be

merely variants of one species, particularly as Kep. 76055 from
freshwater swamp forest in Trengganu has a varnish-like, non-

sticky exudate, but we feel it better to adopt the present arrange-

ment until more material is collected.

C. inophylloide. particularly the hill collections, closely resem-

bles C. sclerophyllum in many characters but the leaf is smaller

and the base of the midrib is not distinctly flattened on the upper
surface.

In Check List as *C. inophylloide King'.

15. Calophyllum inophylloide King var. singapurense Henderson

&. Wyatt-Smith. var. nov.

A typo foliis minoribus rarius retusis differt.

A tree reaching c. 33 m. tall and 2 m. in girth, with definite,

short, thin, spreading buttresses, usually with stilt roots and ad-

ventitious roots (Corner records S.F.N. 28662 as having no but-

tresses and makes no mention of stilt roots or adventitious roots),

bark dark brown, dippled with rough, narrow, shallow, distant

(about 2 cm. apart) fissures, dark pink under bark, inner bark

pink, exudate clear lemon-curd yellow to yellow-brown, varnish-

like, non-sticky, copious, drying to lemon-yellow powder, sap-

wood pinkish. Twigs brownish grey when dry, much paler than

in type, young twigs angular. Terminal buds more rufous tomen-

tose and smaller than in type. Leaves: lamina coriaceous, some-

what glaucous in Singapore collections, small to medium-sized,

obovate. c. 5-7 cm. X 3-4*5 cm., venation slightly more evident

than in type, without strongly raised rim. petiole 0-9-1-2 cm.

long, petiole and midrib on undersurface frequently slightly rusty-

brown tomentose, but the tomentum fugacious.
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Inflorescences and flowers very much as in the type, the inflo-

rescence tending to be longer Cto c. 10 cm.) and the flowers

slightly larger. Fruit similar to tyre, subglobose. slightly pointed,

c. 2-8 cm. X 2 cm., pedicel 1-5-2 5 cm. long, pericarp thick, not

brittle, in life green with pale green dots, when dry dark grey to

black, dull and slightly rough with very obscure longitudinal

striae, not smooth. Plate IX. Fig. 4. D-H.

Trengganu: Bukit Besi, Dungun, Kep. €6957.

Johore: Endau road. Mersing. Kep ".
. Jemaluana F.R.. Kep.

69973, 69980, 69990, 69998, 73551; Kloang F.R., Kep. 71291, 72703,
76291; 13i mile. Mawai-Jemaluang road. Corner s.n.. 8-2-35 and
14-5-35; Mawai, Corner s.n. 21-5-34; Panti F.R., Kep. 53936, 63051,
70184.

Singapore: Gardens Jungle, Ridley $941, S.FJJ. 28622, 346U;
MacRitchie Reservoir, 5.FJV. 32518 (Type, Holotype in Herb. Singa-

pore).

This variety (?or species ) is characterised by the small, obovate,

coriaceous leaves, the thin angular twigs and the clear yellow to

yellow-brown, varnish-like, non-sticky exudate. Its habitat is on
low hills, having been found up to a maximum elevation of 700 ft.

above sea level, and it appears to be restricted to Singapore Island

and the south-east of the Malay Peninsula, although there is one
record from Trengganu.

14. Calophyllum macrocarpum Hook. r\. F.B.I. 1 (1894) 273;

Km^ Mat. F.M.P. No. 2 i 1890) 179: Ridl.. F.M.P. 1
I

1922 I

187.

A tall tree, reaching c. 33 m. or more and c. 2 m. or more in

girth, glabrous except for buds, without buttresses, bark dark

brown speckled green, coarsely and deeply fissured, inner bark

soft, thick, laminated, exudate canary yellow, sparse. Twigs
smooth, strongly angled. Terminal buds short, pointed, more or

less finely tomentose. Leas es: lamina rather large and coriaceous,

more or less oblong or elliptic-oblong, or elliptic-lanceolate, some-

times tending to be obovate, apex usually shortly acute or acumi-

nate, base rather long narrowed, variable in size, from c. 10 cm.

X 3 cm. to c. 24 cm. X 7 cm., but sometimes smaller or larger,

venation rather prominent and distinct and clear cut on both sur-

faces, petioles long, usually c. 2-4 cm.

Racemes axillary, usually less than half the length of leaves,

rather laxly flowered, pedicels slender, c. 3 cm. lone. large,

c. 3 cm. across, sepals 4, the two outer ones smaller than the

inner ones, petals 4, smaller than the inner sepals. Fruit large,

ellipsoid-ovoid, up to at least 14 cm. X 7 cm., dull dark green

when ripe, mottled with small, darker green spots and with close,

rather obscure longitudinal striations. pericarp firm. pale, juicy,
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with sweet aromatic smell, the inner layers brown and fibrous, the

fibres closely investing the large, pale, hard, woody seed. Fig. 4,

L
Kedah: Kohmoi F.R., Kep. 47869; Sik, Kep. 73822; Sungkop F.R..

Kep. 73829.

Kelantan: Kemahang F.R., Kep. 65184; 68306; Sg. Rek, Ulu
Kelantan, Kep. 65164.

Trengganu: Belara F.R., Kuala Trengganu, Kep. 76068.

Perak: Lenggong, Kep. 10368; Parit F.R., Kep. 39466.

Selangor: Rantau Panjang F.R., Kep. 28915; Pengkalan Kundang,
Kep. 32394; Sungei Buloh F.R., Kep. 43627; Ayer Hitam F.R., Kep.
53685; Bukit Tunggal F.R., Kep. 63602; Bukit Lagong F.R., Kep.
65538; Public Gardens, Kuala Lumpur, Kep. 1185.

Malacca: Bukit Sedanan F.R., Kep. 18278; Ayer Panas F.R., Kep.
€4164.

Negri Sembilan: Sg. Menyala F.R., Kep. 70472 (very large leaves).

Pahang: Kuantan, Kep. 3139, 3706; Bukit Beserah F.R., Kep. 65678;
Kemasul F.R., Kep. 10667; Rotan Tunggal F.R., Kep. 28497; Bukit
Kajang, Raub, Kep. 40529; Chermang Kiri, Kep. 40338.

Johore: Endau-Mersing road, Kep. 70122; Bukit Tanah Abang,
Lake & Kelsall 4054; Kota Tinggi, Ridley 15446; Mawai-Jemaluang
road, S.F.N. 32240; Sungai Sedili, S.F.N. 37108; Sungai Sedili Kechil
Corner s.n.

A species of riverbanks, characterised by the very large fibrous

fruit adapted for dispersal by water, the large flowers, the strongly

angled young twigs and the long-petioled, rather conspicuously

veined leaves. There are some differences in the size of flower in

the material listed, and the variation in leaf size is considerable.

The one record of an apparently wild plant from Singapore, coll.

Goodenough at Changi in 1889, is doubtful.

In Check List as 'C. macrocarpum H.f.\

15. Calophvllum javanicum Miq., PI. Jungh. 3 (1854) 292 —
C. subsessile King, Ann. Bot. Gard. Calc. 5 (1896) 143. pi.

171; Ridl, F.M.P. 1 (1922) 187.

A tree reaching c. 35 m. tall and c. 1-5 m. in girth, without but-

tresses, but recorded as having knee-roots, bark golden yellow,

green and brown, irregularly rough with shallow, longitudinal

fissures, slightly roughly scaly, inner bark pink, in thick, papery

layers, exudate golden, cloudy and sticky. Twigs quadrangular,

polished, yellow. Terminal buds rather narrow, flattened from side

to side, c. 4-6 mm. long. Leaves: lamina thinly coriaceous, ellip-

tic-oblong, tip acute, or rounded, or shallowly and broadly retuse,

base narrowed and cordate, very variable in size, normally be-

tween c. 8 cm. X 4 cm. and c. 15 cm. X 6 cm., but on some

twigs as small as 5-5 cm. X 2 cm., and in saplings up to c. 23 cm.

X 7 cm., almost sessile, the petiole stout, c. 4-5 mm. long, vena-

tion on both surfaces fine but distinct and raised.
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Racemes solitary, c. 6 cm. long, flowers glabrous, c. 1-2 cm.

across (fide King), sepals orbicular, concave, petals similar. Fruit

globose, c. 2-5 cm. diam.. probably smooth and dark green in life,

coarsely wrinkled when dry. Fig. 5, A-C.

Perak: sine loc. Scortechini s.n., 253a; Larut, Kunstler 6877, 7311;
Lumut, Kep. 43570; Kroh F.R., Kep. 71909.

Johore: Pontian, Kep. 70251, 70267.

A tree of fresh water swamp forest, uncommon, but distinct

from all other Malayan species in its cordate-based, subsessile

leaves; it has very characteristic, almost white buds.

With some hesitation we have reduced King's species to Mi-
quel's C. javanicum, which was originally inadequately described

from Java, because of the great similarity in foliage.

In Check List as
l

C. subsessile ms.\

16. Calophvllum soulattri Burm., Ft Ind. 2 (1768) 121.—C.
spectabile Willd., Mae. Berl. (1811) 80; Kins, Mat. F.M.P.

No. 2 (1890) 175; Ridl., F.M.P. 1 (1922) 185. p.p.

A tree, recorded as up to c. 28 m. tall and c. 1 m. in girth, with-

out buttresses, bark greyish to brownish, smooth but with tuber-

culate lenticels, bright yellow middle bark, inner bark light pink

brown, exudate cream-white, watery but soon becoming sticky,

copious, opaque. Twigs rather smooth, angular, older ones dark,

youngest ones sometimes with a fugacious, mealy tomentum. Ter-

minal buds narrow, pointed, rather coarsely ferrugineous tomen-

tose, c. 1 cm. long. Leaves: lamina chartaceous, glabrous, dull,

more or less ovate or ovate-oblong, sometimes elliptic-oblong, but

nearly always broadest just above the base, tip more or less acute,

base cuneate or often broadly cuneate. very variable in size, from
c. 10 X 4 cm. to c. 20 cm. X 7 cm., both surfaces drying dull,

or the upper somewhat shiny, venation on both surfaces raised,

fine and rather close but not sharply clear cut. midrib frequently

drying yellow brown, petiole 1-5—2 cm. long, drying yellowish or

reddish brown.

Inflorescences axillary, umbelliform. the umbels sometimes pe-

dunculate, the peduncle c. 2 cm. long, or subsessile. pedicels

slender, c. 2 cm. long, flowers c. 1-2-1-5 cm. across, sepals 4.

glabrous, more or less obovate-orbicular. the inner ones smaller

than the outer ones, petals 0. Ripe fruit not seen, young fruit glo-

bose, mucronate with style remnant, drying dark coloured, not

wrinkled, pedicel c. 2 cm. long. Fig. 5. D.

Perlis: Bukit Ketri. Kep. 73912.

Malacca: sine loc, Madngay K.D. 1{

Pahang: Kuantan. Kep. 15748; Endau. Kep. 296\0.
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Johore: Sungai Gembut. S.F.N. 36806', Sungai Tuenseh, Corner
s.n. 10-6-34; Pulau Pisang, Wyatt-Smith s.n. ^-11-54.

Pilau Jarak: Kep. 71009 (a leaf specimen, apparently from a

sapling, the identification of which is doubtful).

This species is not common in Malaya, although widespread. It

appears to be usually riparian, although Corner records it as

frequent with Eugenia grandis in dry forest behind Casuarina on
the east coast of Johore.

The vernacular name bintangor sempang is rcorded from Johore

by Corner.

Although we have not seen the type of C. soulattri Burm., we
have followed Yesque, Burkill and other authors in reducing C.

spectabile Willd. to it. The distinctive characters are the ovate

leaves and the short, umbelliform inflorescences.

In Check List as C. spectabile Willd.*.

17. Calophyllum kunstleri King. Mat. F.M.P. No. 2 (1890) 174;

Ridl, F.M.P. 1 (1922) 182?

A tree up to c. 25 m. tall and c. 1 m. in girth, without buttresses,

but loop roots may be present in swampy localities, bark fawn

and brown, or fuscous brown, smooth with small lenticels grouped

in vertical lines, or faintly and broadly lenticellate-fissured, hori-

zontal furrows present, cut pale pink, soft, exudate yellowish

brown, watery, jelly-like and somewhat cloudy, sometimes colour-

less, sometimes sticky. Twigs dark coloured when dry, youngest

ones 4-angled and minutely pale tomentose. Terminal buds rather

short, pointed, narrow, tomentose, c. 5-10 mm. long, side buds

often supra-axillary. Leaves: lamina small to medium-sized, sub-

coriaceoiis to coriaceous, narrowly elliptic or oblong-elliptic, some-

times lanceolate, apex more or less acuminate, base tapered,

variable in size, from c. 5-5 cm. X 1-5 cm. to c. 16 cm. X 6 cm.,

upper surface usually polished when dry, venation usually very

oblique, close and rather obscure, petiole short, c. 1 cm. long.

Inflorescences axillary, umbelliform, peduncle very short, to-

mentose. with 4 narrow, tomentose bracts c. 7-8 mm. long at its

apex, pedicels slender, glabrous, up to c. 1-5 cm. long but un-

equal and often much shorter, sepals 4, the two outer ones more
or less oblong, 7-8 mm. long, reflexed in open flower, inner ones

obovate. 8-9 mm. long, petals 0. Fruit globular, c. 1-1-5 cm.

diam.. pericarp rather thick, not brittle, reddish brown when dry,

the surface rather coarsely wrinkled and usually smooth between

wTinkles. Fig 6, A-D.

Perak: Larut, Kunstler 532S, 53?% 5459 (syntypes).

Malacca: Bukit Sedanan, Derry 119, 126; Ayer Panas, Derry 151.
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Negri Sembilan: Senaling Inas F.R., S.F.N. 1753 (Kep. 628);
Serting F.R., Kep. 62876; Pasir Panjang F.R., Kep. 66506 (?); Cape
Rachado, Kep. 71466.

Pahang: Rompin, Kep. 6538; Tasek Bera, Kep. 35850.

Johore: Kota Tinggi, Ridley 4185; Mawai, S.F.N. 30877, 34719,
34752; Kluang F.R., Kep. 76289; Renggam F.R., Kep. 71264.

Singapore: Bukit Mandai, Ridley 1955: Jurong road, Nur s.n.

4-11-17.

This species appears to be rather widely distributed in low-land

forest, apparently not rarely in fresh water swamp forest, but not

very common. It is distinct in its pointed leaves with usually very

oblique venation, and in the short, umbelliform inflorescences

with hairy bracts. Some of the collections placed here may not

belong, and many more collections are needed of this species to be

certain of its exact status.

18. Calophyllum curtisii King, Mat. F.M.P. No. 2 (1890) 176;

Ridl., F.M.P. 1 (1922) 185.

A tall tree, recorded as reaching c. 48 m. in height and c. 2 m.

in girth at breast height, without buttresses, bark pale grey or

yellowish grey or biscuit-coloured, from almost smooth, with dis-

tant, shallow, boat- or diamond-shaped fissures (when young) to

rough and shallowly fissured or rugose-fissured, inner bark pink

or red, thick, exudate clear honey-coloured to dark yellow and

sticky. Ultimate twigs rather copiously branched, generally in

threes, rather pale, lenticellate, the youngest ones angular and

slightly tomentose. Terminal buds narrow and pointed, pale to

reddish tomentose, usually c. 4-5 mm. long, sometimes longer.

Leaves: lamina usually small, subcoriaceous, usually elliptic to

oblong-elliptic, or lanceolate, very variable in size, usually c. 5-7

cm. X 2-3 cm., but reaching c. 10 cm. X 4 cm. or as small as

2^cm. X 1 cm., sapling leaves longer and lanceolate, apex usually

rounded but sometimes obtusely acute or more or less acuminate,

base narrowed, upper surface usually shining when dry, lower

surface paler and dull, venation very close and fine, not conspicu-

ous but rather clearly cut, sometimes broken up by fine pustula-

tions on the lower surface, petiole variable in length, usually

rather short, c. 5-10 mm. long.

Inflorescences short, compact, umbelliform, few-flowered, ferru-

gineous tomentose, bracteate at base, pedicels short, more or less

tomentose, lengthening in fruit, flowers c. 1 cm. diam., sepals 4,

the two outer ones oblong-subobovate, c. 5 mm. long, finely

hoary-tomentose outside, inner ones similar but broader, c. 5 X
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3 5 mm., slightly hoary at base only, petals 0. Fruit globose, up
to c. 1-2 cm. diam., when dry the pericarp smooth or almost so.

glabrous, crustaceous, dark reddish brown. Fig. 3, F; Fig. 6, E-H.

Kelantan: Bukit Tapak Petri, Kep. 32750; Temangan, S.F.N.
33506: Pasir Puteh, Kep. 68551; Bertam, Kep. 65172.

Trengganu: Pulau Laut Tengah, Kep. 30691; Dungun, Kep. 53365.

Kedah: Langkawi, Curtis 3411; Gunong Raya F.R., Langkawi,
Kep. 66415: Perangin F.R.. Kep. 20687; Enggang F.R., Kep. 73833;
Simgai Rotan, Kep. 18032: Tampoi F.R., Kep. 64295, 71168; Bukit
Perah, Kep. 67877; Kota Star, Kep. 73659; Kodiang, Kep. 73654.

Penang : Government Hill. 500 ft., Curtis 523 (Type); Muka Head,
Curtis 1425; Batu Ferenghi. Curtis 1425: sine loc., Kunstler 5225.

Province Wellesley: Pantai Acheh F.R., Kep. 66354.

Perak: Pondok Tanjong F.R.. Kep. 68201, 68203; Bruas F.R., Kep.
69423: Ijok F.R.. Kep. 65554; Parit F.R., Kep. 34263: Sg. Palai, Bukit
Bujang Malaka. Kep. 54732; Behrang F.R., Kep. 61087; Tanjong Tua-
lang F.R., Kep. 63271; Larut. Kunstler 5446: Taiping, Kunstler 8497;
Ulu Kerling. Kunstler 8597.

Selangor: Weld road F.R.. Kep. 1831, 2853, 5185; Bangi F.R.,
Kep. 2647, 23666; Ampang. Kep. 9962: Bukit Cheraka F.R., Kep.
18718, 38176; Ulu Gombak F.R., Kep. 23651; Sungai Buloh F.R.,

Kep. 13341. 13342. 13343. 15266. 38157: Kerling, Kep. 32515; Rantau
Panjang F.R., Kep. 32324 32330; Ulu Langat F.R., 65601, 65603.

Malacca: Bukit Sungai. Ahins s.n.; sine loc., Cantley 464; Ayer
Panas F.R., Kep. 64163 64169.

Negri Sembilan: Senawang F.R., Kep. 1980; Senaling Inas F.R.,
Kep. 42820, 63854: Serting F.R., Kep. 62953, 62964, 63751; Sungai
Menyala F.R., Kep. 64582, 64720, 75006; Cape Rachado, Kev.
71467.

Pahang: Baloh F.R.. Kep. 0829: Kuantan. Kep. 0882: Kuala Lipis,

Kep. 1266; Kemasul F.R.. Kep. 10652; Aur F.R., Kep. 15463.

Johore: Sungai Kahang. Kep. 5870; Sungai Kayu. S.F.N. 30865,
32324: Jemaluang F.R.. Kep. 69967, 69981; Mersing-Endau road, Kep.
70103: Kluang F.R.. Kep. 12702. 72704: Ma'Okil F.R.. Kep. 71277,
Panchor. Kep. 62819.

Singapore: Gardens Jungle. S.F.N. 39434. 39444.

A widespread, common species of lowland forest, with consider-

able variation in leaf-shape and size, the southern collections in

general having smaller leaves. It has the short umbelliform inflo-

rescences of C. kunstleri and C. soulattri, but is quite distinct

from both. One of us (J. W.-S.) has seen Wallich U8U9a from

Moulmein in the Kew Herbarium and identifies it with C. curtisii.

We have compared our material with C. burmanni Wight from

Ceylon, which resembles C. curtisii in foliage characters, but C.

burmanni has racemiform, not umbelliform, inflorescences.

It may later be possible to break up this group into smaller

entities, but much more flowering and fruiting material is required

before this can be done.

In Check List as 'C. curtisii, C. No. 55' and C. No. 56'.
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19. Calophvllum coriaceum Henderson & Wyatt-Smith, sp. nov.

Arbor ad c. 33 m. aha. ramulis siccitate nigris, junioribus minute
rubro-tomentosis, gemmis 2-2-5 cm. longis. acutis. minute rubiginoso-

tomentosis. Folia valde coriacea. marginibus crassis, plus minusve ob-
longa. nonnunquam elliptica vcl ovato-oblonga. c. 9 cm. X 3 cm. ad
c. 17 cm. x 8 cm., apice obtusa, basi late acuminata, vel cuneata, vel

fere rotundata, petiolo 1—2-5 cm. longo, subcrasso. Inflorescentia proba-
biliter terminalia. sub-paniculata. 9-10 cm. longa. minute rubiginoso-
tomentosa; flores ad c. 3-3-5 cm. diam., sepala exteriora oblongo-
ovata c. 10 mm. longa. minute rubiginoso-tomentosa, interiora tenuiora,

maiora, orbicularia, petala 4 vel 5. Fructus ellipsoideus, plus minusve
rostratus, c. 4-4-5 cm. longus, c. 2 cm. diam.. siccitate crasse rugosus.

A stout tree, generally not very tall but a height of 33 m. has

been recorded, c. 2-5 m. in girth, without buttresses, bark corky,

fawn coloured or yellow-brown, roughly papery 7 scaly, deeply,

reticulately fissured, red brown under thin outer bark, inner bark

soft, thick, pale pink, darkening to orange-brown on exposure,

exudate sparse, slightly resinous, white (said to be yellow in

S.F.N. 18003). Twigs blackish when dry, only the youngest with

fine, red tomentum. Terminal buds long and pointed, reaching 2-

2 5 cm., very finely rusty tomentose. Leaves: lamina vers coriace-

ous, with thickened margins, more or less oblong, sometimes more

or less elliptical, sometimes somewhat ovate-oblong, apex blunt,

base broadly acuminate, or cuneate. or almost rounded, variable

in size, from c. 9 cm. X 3 cm., to c. 17 cm. X 8 cm., sometimes

proportionately narrower and then up to c. 21 cm. X 7 cm., vena-

tion fine, nearly horizontal, sometimes very obscure below and

almost invisible to the naked eye, less obscure above and appearing

under a lens as low, raised, rounded ridges, petiole rather long

and stout, usually over 1 cm. long and reaching 2-2-5 cm.

Inflorescences apparently terminal, subpaniculate, 9-10 cm.

long, finely reddish-rusty tomentose. flowers large, fragrant, c. 3-

3*5 cm. across, sepals 4. the outer two oblong-ovate, c. 1 cm. or

more long, reddish-rusty tomentose. inner ones thinner in texture,

larger and more orbicular, petals 4 or 5. cream-coloured. Fruit

ellipsoid, more or less beaked, c. 4-4-5 cm. long. c. 2 cm. diam.,

pericarp thick, not brittle, smooth and green in life, coarsely

wrinkled and almost black when dry. Plate X. Fig. 7. A. B.

Selangor: Gunong Nuang F.R., Kep. 51818.

Pahang: Fraser Hill at 4,000 ft., Kep. 66615, 76053, 76270. S.FJV".

1U63\ Cameron Highlands and vicinity, Kep. 1S':'2T (Type, Holotvpe
in Herb. Singapore ). 2715-. 97192, 27302, 30960, 34015.66602. S.F X.
18003, 23653.

Aboriginal name at Cameron Highlands

—

Mintak.

A montane species, common at Cameron Highlands and Fraser

Hill. The large, very coriaceous and oblong leaves, long terminal

buds, rather large inflorescences and large flowers distinguish it.
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This species was recognised by Symington prior to the 1939—t5

World War. and we have retained his manuscript name of C.

uric: which he zii >cg:eg:L:ed ill

In Check List as "C. coriaceum ms_\

20. Calophyflmn sckroohyflom Yesque. Erharm. 2 (1889) L 33:

et in DC. Monogr. Phan. 8 (1889) 587.

A tall recorded as ur :: : -5 - :r. heigh: arc re::/. ?
~

in girth, with suit and knee roots,, bark pole to

light brown, scaly, channelled tc shaHowty fissured n
bark of Tamena), with red-brown, papery, vertical

:rre: ~
< sci'r z::ous. rut*; :: recacsr- :: aa:*:

exudate clear ho ney-co loured with a distinct greenish tin^e. heart-

wood red. Twigs stout. -t-arglec. glabrrus

rowiy conical, pointed, c. 1-1-5 cm. long, very

tose. Lewes: lam ma large, broad, very coriaceous, oblong or

oblong-ovate, up to c. 16 cm. X 8 cm., apex rounded or wideb-

and more or less decurrent on petiole, both surfaces drying pale

reddish brown, margin of blaie thickened, venation below sfightiy

raised but not clear cut. shghth more obvious above in the form
"

• -s -tared ridges and furrow?. ~ z~- rruch raised below, on the

broad and fa: it the base then narrowing into a

petiole stout, HilKJiul, up to c. 2 cm. long.

r, lax. ur to c. 9 cm. long, finery reddish

r, up to c 3 cm. long on the

nearly 1 cm. dBBL, sepals 4. the two

- e nine

±ar the ser ais Fruit ovoid-oblong to

gliiiwHji, c. 3 cm. cfiam^ on a pednnde 2-3 err. long, pericarp

very thick:, ir ng dull reddish brown to almost black, Ike surface

<e- finely and rather closely wrinkled. Fe. 7. C
Ta.ENGG.tvu : Mi B.i_i F.R.. iLVr. ~-:<:

m
i

? -itv : K-^antan. Kep. A735r 31*11; Emdam. Kep. 17*93, 31SO&
LTa Romcm. Kep. 27-iS. 2" Li: Pek^c Kip.

::eore: Miwai. S-F-V Guzcri Arras FJL. 7O0Cf,
•

. :
'

" t: :. Jemalnang F.R.. Ktz. "1 ; ^li.-Mi'-: road. Ke:
--:*"}. S..-^i; Sedfli. C^ttkt jui. 22-'-i2: S^za: Se-^ic^. C
f^.. Mara. Ca^wr IS-S-SI, il-S-ii and "-j.Wx.

-. tistmct species of fresh water swamp forest. originally des-

cribed from Borneo, with stilt roots, knee roots. large, very coria-

broadly oblong to obovate leaves with a robust petiole
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which dries black as does also the base of the midrib, strongly

angular twigs, and large flowers in lax racemes. It is close to C.

inophylloide but has larger and very coriaceous leaves. It is fre-

quently known as penaga bay an, and has been collected also under

the names of penaga. penaga oyer, bintangor batu and bintangor

jangkang.

In Check List as 'C. subluridum'.

21. Calophyllum subhorizontale Henderson & Wyatt-Smith. sp.

nov.

Arbor c. 10-20 m. alta. ramulis robustis. angulosis. glabris. flavis.

co nice nitido. gemmis c. 5-6 mm. longis. minute bninneo-tomentosis.
Folia vix coriacea. plus minusve obovata ve! oblongo-elliptica. ad c.

24 cm. X 9 cm., apice rotunda ta vel breviter obtuso-acuminata, basi

acuminata, nervis lateralibus subhorizontalibus. petiole c. • 1-2 cm.
longo. Rccemi plerumque breves, nonnumquam ad c. 1 cm. kmgi;
flores glabri; sepala 4. exteriora orbicularia. £-10 mm. diam.. interiora

minora, plus minusve oblonga: perala 4 vel 76. Fructus ovoideus. acu-
tus, ad c. 4 cm. longus. in sicco cras.se rugosus.

A medium-sized tree. c. 10-20 m. tall and under 1 m. in girth,

bark yellowish with dark patches, inner bark white, exudate yel-

low, sticky. Twigs stout, angled, smooth, the youngest ones

brownish, older ones yellowish. Terminal buds short and rather

squat c. 5-6 mm. long, brown tomentose. Leaves: lamina large,

rather soft-textured, usually more or less obovate or oblong-

elliptic, up to c. 24 cm. X 9 cm., tip rounded or shortly and

bluntly apiculate. base acuminate, venation subhorizontal. raised

on both surfaces, not sharply cut below, thinner and sharper

above, rather distant, petioles usually short, c. 1 cm. long, bor-

dered by the decurrent margins of the blade.

Racemes from the upper leaf-axils, usually short and dense,

occasionally rather lax and reaching c. 7 cm. long, only slightly

rusty tomentose. flowers rather large, glabrous, sepals 4. the two

outer ones orbicular. 8-10 mm. diam.. the inner ones smaller and

more oblong, petals 4 or ? 6. Fruit rather narrowly ovoid acute,

c. 4 cm. or more long, rather coarsely wrinkled when dry. smooth

between the wrinkles, the pericarp crustaceous. reddish to blackish

brown. Plate XL Fig. 8. A.

Trengganu: Kemaman. Corner sji.

Selangor: Sungai Buloh F.R.. Kep. 5315.

Negri Sembilan: Angsi F.R.. Kep. 2-3817.

Pahang: Raub. Kep. 23381: Bukit Gob. F.R.. Kep. 17316; Benchah
F.R.. Kep. 658 (Type. Holotype in Herb. Singapore): Kuala Lipis.

Kep. 1267: sine loc.. Kep. 1151.

Not common in lowland forer.
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A distinct species with its rather large more or less obovate

leaves with almost horizontal venation, short dense inflorescences

and smooth, ovoid, pointed fruits. We have compared it with C.

macrophyllum SchefL, a very imperfectly known species from

Gebeh Island, east of Halmaheira, but have decided that the\ are

not conspecific, because of the improbable distribution and be-

cause the midrib on the undersurface of the leaf in C. macro-

phyllum is prominently keeled but more or less rounded in C.

subhorizontale, and the venation in the latter is more sharply cut

on the upper surface of the leaf.

22. Calophyllum scriblitifolium Henderson & Wyatt-Smith, sp.

nov.

Arbor c. 46 m. alta, ramulis robustis, plus minusve angulosis, junio-

ribus nigris. minutissime rufo-tomentosis. Folia valde coriacea, oblonga,
apice plerumque leviter emarginata et mucronata, basi late cuneata vel

rotundata, margine multo revoluto, c. 1 1 cm. X 2-5 cm. ad c. 20 cm.
X 7-5 cm., nervis lateralibus subhorizontalibus, subtus leviter promi-

nulis. indistinctis. supra prominulis, nervo medio utrinque minute
tomentoso, petiolo robusto. c. 1-5-2-5 cm. longo. Racemi axillares,

pauciflori. ad c. 6 cm. longi. minutissime rufo-tomentosi, pedicellis ad
c. 6 mm. longis; flores c. 2 cm. lati; sepala exteriora orbicularia, con-
cava, extus minute pallide tomentosa, c. 8-9 mm. diam., interiora

obovata. c. 1 1 mm. x 7 mm.; petala 0. Fructus oblongo-globosus,
c. 2 2 cm. longus et 1-5 cm. latus, umbonatus, in sicco niger.

A large tree, reaching c. 46 m. or more in height and c. 3 m.

in girth, without buttresses, bark red brown or grey, rough, coarsely

fissured, inner bark thick, rather soft, pinky red, exudate yellow

to yellowy-cream coloured, milky, sticky, copious. Twigs stout,

more or less angled, with large scars, dark coloured, the youngest

very minutely reddish tomentose. Terminal buds large, narrowly

lanceolate, acute, very finely red scurfy, 2-3 cm. long. Leaves:

lamina medium-sized to large, very coriaceous, oblong, apex

rounded and usually more or less shallowly emarginate with the

tip of the midrib projecting as a mucro, base widely cuneate or

rounded, from c. 11 cm. X 2-5 cm. to c. 20 cm. X 7 cm. (leaves

not flattened), margins strongly revolute in the dried leaf and the

edge thickened, venation almost horizontal and straight, some-
times slightly oblique and curved, slightly raised below and indis-

tinct, raised above and a little more distinct, mid-rib wide at base

above and widely and shallowly channelled, the channel narrow-
ing towards the leaf-tip and disappearing, the upper part raised

and rounded, its whole length more or less finely scurfy, on the

undersurface the midrib very prominent throughout its whole
length and more or less scurfy, petiole stout, flattened above, c.

1-5-2-5 cm. long.
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Racemes axillary, rather lax and few-flowered, up to c. 6 cm,

long, rachis and pedicels finely reddish scurfy, pedicels short, to

c. 6 mm. long, flowers rather large, c. 2 cm. or a little more

across, sepals 4, the outer two thick, orbicular, concave, reflexed

in the open flower, closely pale tomentose outside, c. 8-9 cm.

diam., inner ones thin, obovate from a broad claw, c. 11 mm. X
7 mm., margins at tip slightly lacerate, petals 0. Fruit (probably

unripe) oblong-globose, umbonate, hard, green when fresh, black

when dry, thick not brittle smooth coat, about 2-2 cm. long by

1-5 cm. across, pedicel 2 cm. long, stout. Plate XII. Fig. 8. B. C.

Perak: Utan Melintang F.R.. Lower Perak, Kep. 69001 (Type.
Holotvpe in Herb. Kepone): Tanjong Tualang F.R.. Kep. 45675,
45689.

Johore: Muar to Parit Sulong road. Kep. 7021 1, 80558.

A very distinct large species of peat and fresh water swamp
forest, distinguished by its thick, coriaceous, oblong leaves, usually

drying pale, with strongly revolute margins, its rather short inflo-

rescences and the thick, pale tomentose outer sepals and thin,

obovate inner ones.

In the Check List this was included as C. revolutum ms." but

we have since found that this name has already been used in the

genus.

23. Calophvllum sp.

A tall tree, recorded as reaching 33 m. or more and up to 2 m.

in girth, buttresses absent or very small, bark smoothish with fine

obscure crackings and horizontal ridges, biscuit coloured, yellow-

ish greeny grey or pale grey with abundant, long, vertical, yellow-

ish-fawn lenticels giving the appearance of fine fissures, outer bark

thin and brittle, under bark orange brown occasionally green,

inner bark soft, fibrous, pinkish orange, exudate saffron yellow,

cloudy, resinous, drying quickly and coagulating to a powdery
substance which is easily rubbed away, sapwood browny-orange.

Twigs stout, glabrous, almost white, the older ones terete, the

youngest angled and apparently with dark bark, but the dark

colour soon disappearing. Terminal buds narrowly ovate-acumi-

nate, c. 1—1*3 cm. long, very minutely reddish tomentose. Leaves

thinly coriaceous, rather large, usually elliptic, sometimes more or

less oblong-elliptic, apex very shortly and abruptly acute, the

acumen c. 5 mm. long, base broadly acuminate or cuneate. from

c. 11 cm. X 5 cm. to c. 15 cm. X 7 cm., margin narrowly thick-

ened and cartilaginous, slightly revolute. both surfaces drying

light brown, the upper slightly darker than the lower and shining,

venation fine, close, raised and clear cut on the upper surface.
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raised below but less sharply cut, midrib narrowly raised and

channelled above, prominent below, rounded and longitudinally

ribbed, petiole long, usually rather slender, drying dark, with a

broad, shallow channel above, c. 2-5-3-5 cm. long, fallen leaf pale

fawn with dark midrib.

Inflorescence, flowers and fruit unknown. Plate XIII. Fig. 8, D.

Johore: Endau road, Mersing, Kep. 70059, 71892, 7 628 A; Gunong
Arong F.R., Kep. 69975, 71317: Jemaluang F.R., Kep. 69984, 69987,

72906, 73459, 73466, 73468, 74160.

This may prove to be C. palustre Ridl. from Borneo when

flowering material is found, but in our plant the leaves are more

elliptic, with longer petioles and the twigs are pale, not dark

coloured. It is a common tree of the low-lying forest in the Mersing

District of Johore.

In Check List as 'C. No. 51.'

24. Calophyllum ferrugineum Ridl. in Journ. As. Soc. Str. Br. 54

(1910) 17; F.M.P. 1 (1922) 184.

A tree, reaching c. 25 m. tall or more and c. 1-5 m. in girth,

though usually smaller, without buttresses, bark smooth to rough,

reddish brown to dark grey brown, with faint lenticellate fissures,

cut reddish or pink, exudate very pale crystal clear honey-coloured

or pale off-white, sticky but soon setting. Twigs rather slender,

dark coloured when dry, the youngest ones angled, more or less

ferrugineous tomentose. Terminal buds short, bluntly pointed,

densely red tomentose. Leaves: lamina medium-sized, stiffly coria-

ceous, usually more or less elliptic -oblong to spathulate, some-

times lanceolate, from c. 5 cm. X 2 cm. to c. 12 cm. X 5 cm.,

usually c. 8 cm. X 3-5 cm., apex bluntly acute, or rounded, or

slightly retuse, base narrowed, lamina edge concave near petiole,

venation on upper surface close, fine and often obscure, fine and

more distinct on the lower surface, midrib narrowly channelled at

base above, prominent below, usually persistently red tomentose

below but sometimes almost or quite glabrous, upper surface

usually with slight glaucous bloom, petiole variable, up to c. 2

cm. long; dried leaf characterised by a slight ridge, parallel with,

close to and on both sides of the midrib on the lower face.

Racemes axillary, variable in length, sometimes with only 2-4

pairs of flowers and a terminal one, reaching c. 8 cm. long, laxly

flowered, peduncle red tomentose, pedicels slender, white in life,

glabrous or almost so, up to c. 2 cm. long, flowers fragrant, c. 1-5

cm. across, sepals 4, the outer two ovate-orbicular, concave,
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slightly hairy on margins, inner ones larger, obovate, all reflexed

in open flower, petals 0. Fruit ellipsoid or narrowly ovoid, c. 2-5-

3 cm. long, pale green and slightly glaucous in life, pericarp

coarsely wrinkled when dry, smooth between wrinkles, thin, crus-

taceous, usually pale brown. Plate XIV. Fig. 9, A, B, C.

Johore: Panchor, Kep. 62815, 62818.

Singapore: sine loc, Cantley s.n., 174; Botanic Gardens, Ridley

1956, 4799 (syntype), 6934, 8414, 8415, 10842 (syntype), S.F.N. 236,

28196, 28197, 28198. 28199, 28200, 39435, 39441, 39442, 39443.

40266; Bukit Timah, S.F.N. 34646, 35797, 35943; Tanjong Gol, Ridley

1959; Changi, Ridley 5747.

Known only from lowland forest on Singapore Island, where it

is common, and the extreme south of Johore. It is readily distin-

guished by its more or less oblong, spathulate, stiff, medium-sized

leaves, which are often tomentose on the midrib below, the two

slight 'ridges' in the dried leaf alongside the midrib on the lower

face, the ferrugineous tomentose bud, quadrangular young twigs

and peduncles, and the pointed, ellipsoid fruit. It closely resembles

C. retusum.

25. Calophyllum ferrugineum Ridl. var. neriifolium (Ridl.) Hen-

derson & Wyatt-Smith, var. no v.

—

C. neriifolium Ridl. in Journ.

Roy. As. Soc. Str. Br. 82 (1920) 170; F.M.P. 1 (1922) 188.—
C. oblongifolium Ridl., F.M.P. 1 (1922) 184.

—

C. pulcherri-

mumvar. oblongifolium T. Anders, in Hook, f., F.B.I. 1 (1874)

272.

A tree reaching c. 28 m. tall and c. 1-5 m. in girth at breast

height, without buttresses, bark greeny-grey, greenish brown or

fawn, smoothish, with dark brown, long, often diamond-shaped

lenticels, or with shallow, anastomosing, distant fissures, cut pink-

ish, stringy, exudate colourless or clear very pale brown, very

sticky. Twigs rather slender, dark reddish brown, the youngest

ones angular and with a quickly deciduous, rather coarse and

sparse, reddish tomentum. Terminal buds small, c. 4-5 mm. long,

pointed, sometimes abruptly so, closely reddish or brownish to-

mentose. Leaves glabrous, rather small, stiffly coriaceous, narrowly

oblong or narrowly oblong-lanceolate to elliptic-oblong, some-

times more or less elliptic, sometimes with a tendency to be nar-

rowly obovate, apex somewhat narrowed and rounded, or broadly

and bluntly acute, occasionally retuse, base cuneate, the narrower

leaves up to c. 9 cm. X 2 cm., the wider ones up to c. 7-5 cm. X
4 cm., usually drying reddish brown on both surfaces, midrib

usually narrowly channelled towards base above, slender and
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26. Calophvllum retusum Wall., nom. nud.
;

Planch. 6c Tri., Ann.

Sci. Nat. '4, 15 (1861; 265; King, Mat. F.M.P. No. 2 (1890;

176, p.p.; RidL, F.M.P. 1 (1922) 184.

A tree reaching c. 50 m. tall and over 2 m. in girth, without

buttresses, bark smooth, grey, fawny-brown or green-brown to

dark brown, with numerous, long, brown, vertical lenticels. giving

a rough appearance, and fine shallow cracks, cut soft, pinky red.

exudate yellowish or amber-coloured, clear. Twigs brownish to

blackish, the youngest ones angled and grooved, glabrous or deci-

duously red tomentose and frequently with glaucous bloom. Ter-

minal buds narrow, pointed, very finely reddish scurf}' or reddish

tomentose, usually c. 5-9 mm. long. Leaxes: lamina medium-sized,

rigidly coriaceous, usually oblong-elliptic or rather broadly or

narrowly oblong, apex usually more or less rounded, often emar-

ginate, base usually cuneate, sometimes very broadly so. frequently

rounded, variable in size, from c. 4 cm. X 2-5 cm. to c. 12 cm.

X 5 cm., venation very fine and close and obscure, usually ob-

scure below and very little raised, slightly more clear cut and more

easily visible above, midrib narrowly channelled at base above,

prominent below, petiole usually rather long and slender, to c. 2

cm. long, frequently covered with glaucous bloom.

Racemes from the upper leaf-axils, very short, few-flowered,

with the flowers close together, c. 2 cm. long, peduncle very spar-

sely reddish tomentose. rest glabrous, lower pedicels less than 1

cm. long, flowers c. 1-7 cm. across, glabrous, sepals 4, the outer

two tough and rather thick, orbicular, concave, reflexed in open
flower, c. 6 mm. diam.. the inner ones larger and thinner, but still

rather thick at base, nearly orbicular, c. 8 mm. diam., petals 0.

Fruit when dry rather broadly oblong to almost globose, c. 1 -8—

2-2 cm. X 1-4—1-6 cm., blunt, the apex with a hollow and minute

style remains, pericarp rather thick, slightly brittle but not break-

ing up, outer surface dull pale reddish or greyish brown, coarsely

wrinkled, smooth between wrinkles, inner surface polished, with

darker longitudinal markings, testa thin, crustaceous. Plate XV.
Fig. 9. E. F.

Pahang: Kuantan-Pekan road Kep. 69601; Menchali F.R.. Kep.
67623.

Selangor: Telok F.R., Kep. 23230, 46205. 46SQ7; Kuala Selansor.
Kep. 66208: Klang. Kep. 43692; Kuala Langat F.R., Kep. 53951*
53977: Sungai Tinggi. Kuala Selangor. STJS. 3L087.

Johore: Kota Tingd-Mawai road. S.F.X. 29050: Penskalan Raja,
S.F.N. 36637: Pontian. Kep. 70261, 75603: Sungai Beaut, Kep. 73053:
Aver Itam North F.R.. Muar. Kep. 66643, 70163, 70193, 70194,
70205, 70206, 74101, 74102, 74103; Muar. Kep. 74107.

Singapore: Wallich 4846 (Type); Nee Soon. S.F.S. 39252; Jurone,
S.F.N. 26047, 26159. Comer s.n. 13-11-32.
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Also a collection represented in Herb. Calcutta and Herb.

Singapore. No. U63. without locality or collector.

King in the Materials reduces C. pisiferum PI. & Tri. to this

species, but the two are quite distinct. He correctly excludes C.

amoenum Wall, from his synonymy.

This large tree is apparently confined to the southern half of

Malaya in peat swamp and fresh water swamp forest. It resembles

r_rerficially C. ierrugineum Rial., but differs in being practically

glabrous, in the much shorter inflorescences and different fruit,

quite distinct from that of C. ierrugineum, which is larger, pointed,

and with thinner and more brittle pericarp; and in the straight

lamina edge which joins the base of the midrib at an angle of

45-90 :
as compared with a concave lamina edge joining at an

angle of less than 30~ in C. ierrugineum. The faDen leaf, and the

herbarium leaf after a few years, is a rich red brown colour com-
pared with the much paler brown of C. ierrugineum.

King. Mat. F.M.P. No. 2 (1890) 175, RidL, F.M.P. 1 H922)
184

—

C. prainianum King. Mat. F.M.P. No. 2 (1890) 175;

RjdL. loc. cit. p. 186.

—

C. venustum King, Mat. F.M.P. No. 2

(1890) 180; RidL, loc. cit. p. 186.—C. foetidum RidL in Journ.

Roy. As. Soc. Str. Br. 54 (1910) 18. pro maxime parte et

F.M.P. 1 (1922) 186 p.p. —C. lanceola RidL in Journ. Roy.
As Soc. Str. Br. 82 (1920) 170 et F.M.P. 1 (1922) 182.—C.

pulcherrimum RidL, F.M.P. 1 (1922) 182, p.p., non PL & Tri.

A medium-sized to rather tall tree, reaching c. 30 m. in height

and c. 2 m. in girth, without buttresses, or with smalL thick buttres-

ses, bark fawn, dark grey and yellow-brown, sometimes brown and

grey-green with pinky red patches, rather coarsely but shallowly

it-shaped fissured, or smooth and cracked, dark red under

outer bark, inner bark soft. pink, laminated, exudate clear (occa-

sionally slightly cloudy ), yellow or treacle-coloured, sticky". Twigs

i"ibrous, usually grey, the youngest ones angular, slender and

usually brown. Terminal buds small, short, pointed. Leaves: lamina

irymz much in size and shape, subcoriaceous, normally rather

broadly oblong, tip rather abruptly and shortly and bluntly acumi-

nate, base usually much narrowed, from c. 4 cm. X 1*5 cm. to c.

10 cm. y A cm., usually c. 6-7 cm. X 3-3-5 cm., both surfaces

usually shining when dry. venation usually rather conspicuous on

both surfaces, close, raised and generally clear cut. sometimes

rather obscure in particular on lower surface, midrib raised on

both surfaces, leaf margin nearly always slightly thickened and

characteristically pale in colour, petioles slender, rather short, c.

5-8 mm. long.
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Racemes short, slender, glabrous, usually numerous and arising

from the leaf-axils all along the twigs, usually not more than c.

3-4 cm. long, usually 5—9 flowered, sometimes 1 1 -flowered, pedi-

cels very slender, very 7 variable in length, reaching c. 2 cm. long,

flowers small, usually 6-8 mm. across, but sometimes larger,

fragrant at first, later foetid, sepals and petals white, sepals 4,

saccate, the outer two rather smaller and tougher than the inner

ones, glabrous, broadly obovate, rounded, c. 2-5-5 mm. long, re-

flexed in open flower, petals 2 or 4, but not always present, similar

in shape and size to inner sepals. Fruit when dry very broadly

ellipsoid to globose, reaching nearly 2-5 cm. long, apex rounded,

pericarp very 7 thin and brittle, breaking up easily, pale brown or

pale reddish brown, quite smooth and slightly polished, separating

from a thin, fibrous, pale endocarp, testa rather thin and brittle,

resembling the pericarp. Plate XVI. Fig. 10, A-I.

Kedah: Kedah Peak. Ridley 5751 (type collection of C. lanceoia

Ridl.). at 2.500 ft., S.F.N. 5176, at 3,000 ft.. S.F.N. 14872; Gunong
Jerai F.R., Rep. 17925. 59638, 73856; Bukit Malut, Kep. 7683; Lang-
kawi, Ridley 155-0; Bukit Sawak F.R., Langkawi. Kep. 661+42; Gunong
Raya F.R., Langkawi, Kep. 71194.

Kelantan: Pasir Mas. Kep. 66804, 66809.

Penang: Pantai Acheh F.R., Kep. 50819.

Perak: Larut, Kunstler 3378, 5403, 7285; Larut, Kunstler 5366.
7213 (syntypes of C. prainianum King); Batang Padang, Kunstler
7763 (type collection of C. xenustum King); Taiping, Burn-Murdoch
330; Taiping Hill. Anderson 114; Gunong Haram Parah, Scortechini

682; Lumut F.R., Kep. 76725; Batu Undan F.R., Kep. 54223.

Sel.angor: Ginting Simpah, Kep. 12854-

Malacca: sine loc., Maingay K.D. 169, K.D. 170 (Type); Bukit
Bruang, Derry 393, JUS, 514.

Negri Sembilan: Serting F.R.. Kep. 62955: Senaling Inas F.R.. Kep.
62882.

Pahang: Rompin. Kep. 15452; Kuantan. Kep. 2712, 15638; Rotan
Tunggul F.R., Kep. 23389; Kerdau. Kep. 29997: Baloh F.R., Kep.
40164, 40218, 40220, 40226, 66646, 76144.

Johore: Mawai. S.F.N. 34 748. 34751. 37387: Kangka Sedili Ketchil.

S.F.N. 28599: Lenggor F.R., Kep. 72652: Jemaluang F.R.. Kep.
69993, 71896, 73463; Gunong Arong F.R., Kep. 71312.

Singapore: Gardens Jungle, Ridley 6935.11958. 14119 (syntypes of

C. foetidum Ridl.). Ridley 4800, 4923, S.F.N. 15358, 24501, 24976,
28659, 36254. 36255. 39433, 39445. 40267. Gardens No. 1691;
Mandai road. S.F.N. 33143. Kiah s.n., Corner s.n.: Bukit Timah.
S.F.N. 34650, 38848, Kep. 70530.

The bulk of the material quoted above has hitherto been iden-

tified, wrongly, with C. pulcherrimum Wall.

Wehave taken a wide view of this undoubtedly variable species,

but it seems better to do this than to attempt to split it up into

smaller entities without more knowledge of it. As we have defined

it, C. floribundum is a widespread species, showing great variation
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in shape and size of leaves (even on a single tree), in size of

flower and perhaps of fruit, in the number of petals, and in the

habitat. C. foetidum, as originally described by Ridley, is a mix-

ture. Of the syntypes quoted by him in the original description we

have assigned Ridley 13305 to C. pulcherrimum Wall Ridley

6935, 11958 and 14.119 we cannot separate from C. fioribundum.

The remaining syntype is a collection by Deny from Malacca, no

number quoted. Derry 51 4 in Herb. Singapore may be this, al-

though the fruits of this collection do not correspond to Ridley's

description. Our attempts to sort C. joetidum from C.

on apparent fruit differences were not supported by
collections.

C. fioribundum is characterised by the pale leaf margin, the

short, copious inflorescences of usually small flowers, and the

long, angular, glabrous, pale brown twigs. It is a species mostly of

lowland and low-lying forest.

In Check List as 'C. pulcherrimum Wall/

28. Calophyllmn polciierrimum Wall. Cat. nom. nud..

Triana in Ann. Sc. Nat. 4. 15 US61) 278. —C.

FL Ind. Bat. Suppl. 1 (71862) 499. (There is

to the exact date of publication of Miquel's name. On the title

page of the publication quoted it is given as 1860. but van

Steenis in Bull. Jard. Bot. Buit. 13 ( f934> 2S5 says that pp.

309 onwards may have been issued in 1862. Wetherefore

the better-known name.

A medium-sized to tall tree recorded as up to c. 30 m in

and c. 1-5 m. in girth, without buttresses, bark greyish or

brown, smooth, with vertically elongated, brown k

clear, honey coloured, sticky". Twigs

coloured and almost smooth, the

Terminal buds very small, narrow,

brous. 2-3 mm. long. Leaves: lamina small, sul

elhptic, oblong-elliptic or lanceolate, from c. 3-5 X 15 cm. to c.

9 cm. X 3-75 cm., usually c. 5 cm. X 2-5 cm, apex bluntly acute

or sometimes abruptly and shortly acuminate, base usually rather

long narrowed on to petiole, venation on both

inconspicuous, slightly raised, very rarely invisible

usually sunk in a channel below, raised above with a narrow
median channel, petiole slender, c. 7-10 mm. long, strongly

nelled; fallen leaves with red-brown upper surface

to lamina.
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Racemes very slender, up to c. 6-7 cm. long, from the upper

and terminal leaf-axils, glabrous, flowers distant, on very slender

pedicels to c. 2 cm. long, sepals 4, the two outer oblong-obovate.

concave, c. 5 mm. long, sparsely finely hairy on margins, inner

ones larger and broader, c. 6 mm. X 4 mm., finely veined, with

sparse short hairs on margin at tip, petals 0. Fruit ovoid-ellipsoid

to almost globose, reaching c. 2 cm. long, acutely beaked, the

beak vary ing in size, sometimes very conspicuous, pericarp thick,

hard, not brittle, pale green and smooth-surfaced in life, drying

pale reddish brown, rather closely and shallowlv wrinkled. Fig.

11. A-E.

Malacca: sine loc. F.S.' 188; Merlimau. Derry 156', Bukit Sabukor.
Derry 104', Sungai Udang ?

Goodenough 1738.

Negri Sembilan: Pasir Panjang, Kep. 4202: Pengkalan Kempas.
Kep. 4213; Cape Rachado. Kep. 713\0: Sungai Menyala F.R.. Kep.
64091.

Pahang: Sungai Rompin. Kep. 3230. Fox 501*; Menchali F.R..

Kep. 29655.

Johore: Sungai Kayu. S.F.X. 31990: Endau to Mersing road. Kep.
54245; Renggan F.R.. Kep. 71266, 71270, 71297: Pulau Tinggi, Kep.
70936; Panchor, Kep. 6281k, 62816, 62817; Mawai. Corner s.n.

Singapore: sine loc.. Wallich 4848 (Type). Maingay K.D. 171:

Changi. Ridley 4636, 4637, 6085. Baker s.n.. Goodenough 142. Hullett

420: Keranji. Ridley 260. 1959: Bukit Mandai. Ridley 8942; Seletar,

Ridley 14172: Bukit Timah. Ridley 4639. 5.FJV. 2030. 34440. 34611,
34697, 36193. 36365. 36500, 38847, Kep. 70532: Tarn penis. Ridley
4639a: Chan Chu Kang, Ridley s.n.; Gardens Jungle. Ridley 8940,
13305, Gardens No. 1286; Pulau Damar Laut. Sinclair s.n.

This lowland forest species has been largely confused, by King

and Ridley, with C. floribundum Hk. f., but it is quite distinct. It

is very similar in leaf characters to C. depressinenosum nob. and

sterile material from the centre of the Peninsula, where the ranges

of the two species overlap, is difficult to determine. C. pulcher-

rimum, however, generally has blunter and less acuminate leaves

and more pronounced venation below, as well as longer inflores-

cences and larger fruit.

29. Calophyllum depressinenosum Henderson & Wyatt-Smith.

sp. nov.

Arbor ad c. 35 m. alta, ramulis gracilibus. in sicco nigro-griseis.

junioribus angulosis. glabris. gemmis parvissimis. c. 3 mm. longis.

minutissime rufo-tomentosis. Folia parva. tenuiter coriacea. plerumque
lanceolata vel anguste elliptica, c. 4-5 cm. x 1*5 cm. ad c. 7 cm. x
3 cm., apice plerumque longe acuminata, basi anguste cuneata, nervis

lateralibus subtus valde obscuris. supra immersis. tenuibus. distantibus.

nervo medio supra prominulo, subtus late et leviter immerso. petiolo
breve, gracile. Racemi terminales et in axillis foliorum superiorum. c.

2 cm. longi. pauciflori. glabri. pedicellis gracilibus. ad c. 8-10 cm.
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longis: sepala exteriora obovata, c. 4 mm. X 3 mm., interiora c. 6
mm. x 4 mm.; petala 0. Fructus globosus, c. 9 mm. diam.. in sicco
levigatus, fragilis.

A tall tree, recorded as up to c. 35 m. in height and nearly 2 m.
in girth, without buttresses, bark yellow-orange and greyish-brown,

smooth, with diamond-shaped fissures, inner bark pinky red.

exudate clear, golden syrup coloured, slightly resinous. Twigs

slender, usually dark grey when dry, lenticellate. the youngest ones

angular, glabrous. Terminal buds very small, c. 3 mm. long, rather

bluntly pointed and minutely rufous tomentose. Leaves: lamina

small, thinly coriaceous, not varying much in shape or size, usually

lanceolate or narrowly elliptic, from c. 4-5 cm. X 15 cm. to c. 7

cm. X 3 cm., usually c. 5-5 cm. X 2-75 cm., apex nearly always

rather long acuminate, base narrowly cuneate, venation on lower

surface usually very obscure or invisible, usually visible only as

very shallow, obscure depressions, on the upper surface more

evident, very fine, immersed, usually rather distant (c. 1 mm.
apart), curving up, margin of leaf usually slightly revolute, midrib

narrow and raised above, depressed below in a shallow, rather

wide channel with a central raised ridge, petiole short and slender.

Inflorescences short, racemose, from the upper and terminal

leaf-axils, c. 2 cm. long, few-flowered, glabrous, pedicels slender,

up to 8-10 mm. long, sepals 4, the two outer ones obovate, c. 4

mm. X 3 mm., the inner ones c. 6 mm. X 4 mm., petals 0. Fruit

globose, c. 9 mm. diam., apparently green when ripe, when dry

the pericarp smooth, glabrous, brownish, thin and brittle. Plate

XVII. Fig. 11, F, G.

Kedah: Gunong Jerai F.R.. Kep. 7745; Bukit Ladah Acheh, Kep.
7570.

Penang: Moniot's Road. 1.000 ft., Curtis 830 (Type, Holotype in

Herb. Singapore).

Perak: Ulu Kenderone. Grik. Kep. 11038; Keledang Saiong F.R..

Kep. 65947.

Selangor: Bangi F.R., Kep. 14578; Sungai Buloh F.R., Kep. 14926;
Kuang. Kep. 22059, 24858.

Negri Sembilan: Kepis F.R., Kep. 62954-

Pahang: Mentakab, Kep. 7922.

Johore: Kluang F.R., Kep. 69922; Mambai F.R., Kep. 69862;
Mawai. Corner s.n. 7-10-34.

A widespread, but as yet not very well-known species of low-

land forest. It is very close to C. pulcherrimum Wall., but it dif-

fers in the short inflorescence, the much smaller fruit without a

beak, drying smooth and not wrinkled, and with a thin, papery,

brittle pericarp.

In Check List as 'C. depressinerve ms.\
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30, Calophyllum nodosum Vesque. Epharm. 2 (1889) t. 10; et in

DC, Monogr. Phan. 2 (1889) 539.

—

C. parvifolium Vesque.

DC. Monogr. Phan. (1893) 604. nan Choisy (1823).— C.

microphvllum T. Anders, in Hook. f., F.B.I. 1 (1874) 272. non

Choisy (1861).

A small tree. Twigs slender, the oldest ones drying dark, the

youngest quadrangular, glabrous. Terminal buds narrow, bluntly

pointed, c. 4 mm. long. Leaves: lamina very small, sub-coriaceous,

narrowly obovate, apex rounded or broadly and bluntly pointed,

sometimes retuse, base much narrowed, reaching c. 4 cm. X 1*5

cm., venation on both surfaces obscure, close and slightly raised,

leaf margin thickened, midrib narrowly channelled above, more or

less triangular below and often channelled on either side, petiole

very short, wrinkled when dry.

Racemes very short, from the upper axils, apparently 2 -flowered,

glabrous, pedicels c. 5-6 mm. long, flowers c. 1 cm. diam., sepals

4, suborbicular and subequal. petals 0. Fruit ellipsoid or globose,

to c. 1 cm. long, when dry pale brown to blackish brown, pericarp

thin but not brittle, surface rather coarsely wrinkled, smooth
between wrinkles. Fig. 11, H-J.

Malacca: Mount Ophir. Maingay K.D. 165. Ridley s.n. Dec. 1898:
Gunong Mering. Mount Ophir. Ridley 3222.

The type of this species is Beccari 2UUO from Borneo. It is close

to C. pulcherrimum Wall, and C. depressinervosum nob., but dif-

fers in the smaller, differently shaped leaves, the very short

inflorescences and the small fruit (c.f. C. depressinen'osum) .

31. Calophyllum rotundifolium Ridl. in Journ. F.M.S. Mus. 5

(1915) 29; F.M.P. 1 (1922) 188.

A ?bush or ?small tree. Youngest twigs drying pale, 4-angled.

Leaves: lamina thickly coriaceous, broadly elliptic or orbicular,

from c. 2-5 cm. X 2-5 cm. to c. 5 cm. X 4-5 cm., apex broadly
and shallowly retuse, base cordate, almost sessile, venation above
very obscure and often invisible, usually rather well marked below,

curving up to the obscurely thickened margin, upper surface dry-

ing warm brown, the lower paler, midrib broad at base, raised a

little on both surfaces.

Inflorescences of 1 or 2 terminal, rather large flowers, pedicels

c. 1 cm. long, outer sepals coriaceous, orbicular. 8 mm. long.

inner sepals oblanceolate. obtuse. 2 mm. long (fide Ridley).

petals obovate, rounded, clawed. 1 cm. X 0-9 cm., stamens
shorter than petals. Fruit unknown. Fig. 11, K, L.

Selangor: Gunong Menekuans Lebah. Robinson s.n. January 1913
(Type).
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Another sheet, without flowers or fruit, collected on the same

mountain by Denny, s.n., in 1907, probably belongs here. In this

the leaves are much larger than in the type. D^Bdfy oblong-eUirv..

.

c. 11 cm. X 6 oil, cordate at base and alnWt sessile, venation

invisible below, fine and slightly raised above, lower surface dry-

ing reddish brown, upper surface blackish brown. This collection

may represent sapling leaves of C. rotundiiolium.

Only these collections of C. rotundifolium are known. The des-

cription of the flowers is taken from the author s original descrip-

tion in which there appears to be a mistake regarding the size of

the inner sepals. The type material is too scanty to allow of a

flower being detached for dissection. C. rotundiiolium is distinct

in its small, stiff, orbicular leaves and few. large flowers. In foliage

it is very like C. thwaitsii from Ceylon, but the twigs and inflores-

cence of this species are quite different.

5 2 Calophyllum syminotonianum Henderson a: W"y^r.-Sn:::h. sp.

nov,

Arbor ad c 40 m. aha, ramulis glabris. teretibus. in sicco conice
griseo. junioribus angulosis. glabris. nigris. gemmis valde gracilibus, c.

1 cm. longis. minute brunneo-tomentosis. Folia parva. subcoriacea.
lanceolata vel anguste elliptica. apice plus minusve acuminata, basi

abrupte acuta, c. 3-5 cm. x 1-25 cm. ad c. 8 cm. x 3 cm., nervis

lateralibus. utrinque plerumque indistinctis. letter prominulis. approx-
imatis. nonnunquam distinctis. petiolo gracili. ad c. 1 cm. longo.
Flores ignoti. Fmet us ellipsoideus vel paullum obovoideus. c. 3 cm.
longus.

A tall tree, recorded as up to c. 40 m. tall and c. 3 m. in girth,

without buttresses, bark fawny-grey to yellow brown, rough,

coarsely and distantly fissured, tending to flake near base, inner

bark pink, thick, exudate clear, almost colourless, slightly sticky,

sapwood very hard and tenacious. Twigs glabrous, terete, greyish,

the youngest shoots angled, drying dark, glabrous or almost so.

Terminal buds very slender, pointed, c. 1 cm. long, finely brown
tomentose. Lea\es: lamina small, subcoriaceous. lanceolate or

narrowly elliptic, apex more or less acuminate, base rather

abruptly narrowed, from c. 3 5 cm. X 1*25 cm., or sometimes

smaller to c. 8 cm. X 3 cm., venation on both sides usually rather

indistinct, slightly raised and close, sometimes quite distinct and

clear cut. midrib rather prominent below, raised above and chan-

nelled in the basal half, petiole usually rather long and slender,

c. 1 cm. long.

Inflorescences and flowers unknown. Fruit ellipsoid to very

slightly obovoid. c. 3 cm. long. c. 2-5 cm. diam.. base of style

remaining as a minute apiculus. pericarp thick, not brittle, outer
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surface dull dark reddish brown to dark dull purple when dry,

glabrous, finely ano^hallowly wrinkled. Plate XVIII. Fig. 12, A, B.

Perak: TapaAills F.R., Kep. 71911; Maxwell's Hill. Kep. 76333.

Pahang: Cameron Highlands, Kep. 12980, $3748, S.F.X. 32633
(Type, Holotype in Herb. Singapore), 32904, 32905.

An imperfectly known species so far recorded from the Cameron

Highlands area and Maxwell's Hill. 1 It approaches in some respects

C. fraseri nob. The rather thin, lanceolate leaves with rather long.

slender petioles seem distinctive. The fruit is rather large for a

small-leaved species.

33. Calophyllum cuneatum Henderson & Wyatt-Smith. sp. nov.

Arbor ad c. 26-28 m. alta, ramulis crassis. teretibus. in sicco cortice

pallide griseo, juriioribus angulosis, nigris. gemmis brevibus, c. 4-5
mm. longis, acutis, plus minusve ferrugineo-tomentbsis. Folia coriacea.

plerumque anguste elliptica, apice obtuse acuta, basi acuta, plerumque
c. 5 cm. X 2-5 cm., nervis lateralibus utrinque prominulis, distinctis.

approximatis. petiolo breve. Inflorescentiae probabiliter breves, sub-
umbellatae. Flores ignoti. Fructus globosus, c. 1 cm. diam., in sicco

nigro-brunneus. leviter rugosus.

A tall tree, recorded as up to c. 26-28 m. in height and c. 2 m.

in girth, bark yellow, slightly fissured, exudate whitish. Twigs

rather stout, terete greyish-fawn, youngest ones angled and drying

dark. Terminal buds short, pointed, more or less ferrugineous

tomentose. c. 4-5 mm. long. Leaves: lamina small, coriaceous,

usually rather narrowly elliptic, tapered to apex and base, apex
usually bluntly acute, usually c. 5 cm. X 2-5 cm., varying from
c. 3 cm. X 1*5 cm. to c. 6 cm. X 3 cm., both surfaces drying

reddish brown, the upper usually darker, venation close, raised on
both surfaces and fairly clear cut and distinct, margin of leaf

slightly thickened but not pale, midrib channelled above, raised

below, petiole very short, usually less than 7 mm. long.

Inflorescences apparently short and subumbellate, flowers un-
known. Fruit globose, c. 1 cm. diam. or a little more, on pedicels

nearly as long, apparently green when ripe, when dry reddish to

blackish brown, pericarp not very thick but not brittle or break-
ing up readily in dried fruit, surface shallowly and coarselv wrin-
kled, smooth between wrinkles. Plate XIX. Fig. 12, C, D.

Pahang: Cameron Highlands. S.F.N. 18002. 31232 (Type. Holotvpe
in Herb. Singapore), 32594, Kep. 27303, 30957, 36177.

A rather large tree, apparently common on ridges at Cameron
Highlands, and so far known only from that area. It is certainly
closely allied to C. fraseri nob., but there are differences in the
inflorescences, the leaf is shorter with a less acute apex, and the
petiole is shorter.

i- I have recently seen several big trees of this species at an elevation of
about 500 ft. a.s.l. m west Perangin Forest Reserve, north Kedah (J.W.-S..

339



Gardens Bulletin, S.

A sheet in Herb. Singapore written up as 'Calophyllum karoense

Beum. msc* from Siboetan Reserve, Sumatra, + 1400 m. alt.,

Xeth. Ind. For. Service bb 2770. without flowers or fruit is almost

certainly this species.

This species was recognised by Symington prior to the 1939—

45 World War. and we have retained his manuscript name of C.

cuneatum under which he had segregated all collections at Kepong.

In Check List as C. cuneatum ms.\

34. Calophyllum aureum Henderson & Wyatt-Smith. sp. nov.

Arbor parva. ramulis glabris. gracilibus. junioribus acute tetragonis.

gemmis gracilibus. ad c. 8 mm. longis. minute ferrugineo-tomentosis.
Folia parva. coriacea. late elliptico-oblonga, apice late emarginata vel

rotundata. hasi acuta, c. 2-5 cm. x 1-5 cm. ad c. 6-5 cm. x 4-5 cm.,
nervis lateralibus supra distinctis. gracilibus. prominulis. subtus obs-
curis. petiolo ad c. 1 cm. longo. Flores ad c. 2 cm. diam.. in paniculas
terminales ad c. 6 cm. longas dispositi: sepala exteriora dura, oblongo-
orbicularia. c. 7 mm. X 6 mm., interiora tenuiora. maiora. c. 9 mm.
longa. oblonga-obovata. petala 4. Fructus maturus ignotus.

A small tree, bark smooth, golden coloured. Twigs slender,

glabrous, youngest ones sharply 4-angled. Terminal buds slender,

finely rusty tomentose, up to c. 8 mm. long. Leaves: lamina

small, coriaceous, usually rather broadly elliptic-oblong, from c.

2-5 cm. X 15 cm. to c. 6-5 cm. X 4-5 cm., apex apparently

always broadly and shallowly retuse or rounded, never pointed,

base narrowed, upper surface drying rather pale greyish brown,

lower surface a darker warm brown, venation above close, fine,

rather sharply cut. obscure and very little raised below, midrib

narrowly channelled above, raised below, petiole 1 cm or less long.

Inflorescences terminal, paniculate, glabrous, one or more to-

gether, to c. 6/m. long, peduncle to c. 3 cm. long, lower pedicels

to nearly 1 cm. long, flowers rather large, c. 2 cm. diam. when
expanded, outer sepals tough but not very thick, with thickened

midrib at base, oblong-orbicular, c. 7 mm. X 6 mm., inner sepals

larger and thinner, c. 9 mm. long, oblong-obovate. petals 4,

similar to inner sepals. No ripe fruit seen, young fruit globular,

drying dark coloured and not wrinkled. Plate XX. Fig. 12. E,

F, J.

Perak: top of Gunong Batu Puteh. Sconechini 377b: Gunong Korbu.
Kep. 32118.

Selangor: Fraser Hill. Kep. 11^68.

Pahang: Gunong Beramban. Cameron Highlands, Kep. 31007
(Type. Holotype in Herb. Singapore): Batten-Pooll s.n.

A montane species of ridge tops in mossy forest and closely

allied to C. aureo-brunnescens which follows. It also resembles

C. hosei Ridl., described from Borneo, but is sufficiently distinct
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This species was first recognised by Symington prior to the

1939-45 World War, and we have retained his manuscript name
of C. aureum under which he had segregated all collections at

Kepong.

35. Calophyllum aureo-brunnescens Henderson & Wyatt-Smith,

sp. nov.

Arbor parva, ad c. 4 m. alta, ramulis gracilibus, cortice nigro,

junioribus angulatis, gemmis valde gracilibus, c. 6-7 mm. longis, minu-
tissime tomentosis. Folia parva, coriacea, plus minusve elliptico-lanceo-

lata, c. 3-5 cm. X 1-5 cm. ad c. 7 cm. x 3-5 cm., apice obtuse acuta,

basi acuta, nervis lateralibus supra obscuris, immersis, subtus promi-
nulis, indistinctis, petiolo ad c. 1 cm. longo. Paniculae terminates, ad
c. 8 cm. longae, pedicellis ad c. 1-5 cm. longis; flores c. 2 cm. lati;

sepala exteriora dura, oblongo-orbicularia, c. 7 mm. X 5 mm., inte-

riora-tenuiora, oblongiora, c. 9 mm. longa, petala 4. Fructus maturus
ignotus.

A small tree, reaching about 4 m. tall. Twigs slender, dark

coloured, the youngest ones angled. Terminal buds very slender,

pointed, c. 6-7 mm. long, very minutely tomentose. Leaves: lamina

small, coriaceous, usually elliptic-lanceolate, from c. 3-5 cm. X
1-5 cm. to c. 7 cm. X 3-5 cm., apex nearly always bluntly acute,

base tapered, upper surface drying dark brown, lower paler, vena-

tion above rather obscure, usually incised, not clear cut, usually

raised below but not clear cut, midrib slightly channelled above,

raised below, petiole usually 1 cm. or less long.

Inflorescences terminal, paniculate, usually 3 together, up to

c. 8 cm. long but usually less, pedicels reaching c. 1-5 cm. long,

flowers rather large, c. 2 cm. across when expanded, outer sepals

tough and wrinkled, thickened along the centre line, oblong-orbi-

cular, concave in bud, boat-shaped after anthesis, c. 7 mm. X
5 mm., inner sepals thinner and more oblong, c. 9 mm. long,

petals 4, similar to the inner . sepals. No well developed fruit seen.

Plate XXI. Fig. 12, G, H.

Pahang: Padang Luas, Gunong Tahan, F.M.S. Mus. 12240; Gunong
Tahan, Ridley 16015, Wray & Robinson 5340, 5395, at 5,500 ft. S.F.N.
7855 (Type. Holotype in Herb. Singapore); Gunong Ulu Kechau at

6,000 ft., Kep. 42911; Kluang Terbang, Gunong Benom, Barnes s.n.

(this collection appears to be a connecting link between this species
and C. aureum).

A species closely allied to C. aureum, but easily sorted from it

in the herbarium because of its leaves, which are always more or

less acute, not rounded or retuse, and which dry darker above
than below. The inflorescences and flowers of the two species are

similar, but the flowers of C. aureo-brunnescens have tougher
outer sepals.

C. aureo-brunnescens is a plant of open places on high moun-
tains and does not appear to occur in ridge-top, mossy forest.
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36. Calophyllum intramarginale Henderson & Wyatt-Smith, sp.

nov.

Arbor parva, ad c. 10 m. alta, ramulis in sicco nigro-brunneis, gem-
mis angustis, c. 7 mm. longis, sparse ferrugineo-pubescentibus. Folia
parva, valde coriacea, plus minusve obovata, c. 3 cm. x 1*5 cm. ad
c. 6-5 cm. X 3-5 cm., apice rotundata ut retusa, basi late cuneata,
nervis lateralibus utrinque distinctis, in venam intramarginalem obs-
curam confluentibus, petiolo breve. Paniculae terminales vel in axillis

foliorum superiorum, pseudo-umbellatae, c. 4—5 cm. longae, pedicellis

c. 1 cm. ad c. 2-5 cm. longis; flores 2-6, glabri; sepala 4, orbicularia,

c. 5-6 mm. diam., exteriora ad marginem minute ciliata; petala 2,

sepala similiter. Fructus subglobosus, leviter acutus, in sicco fere niger,

in vivo viridis, c. 2-5 cm. x 2 cm., pedicello 2-5 cm. longo.

A small tree, recorded up to c. 10 m. tall and c. 45 cm. in

girth, without buttresses, bark greyish brown and with shallow

longitudinal fissures, inner bark dark, exudate yellow.

Youngest twigs rather slender and angular, almost or quite gla-

brous, blackish brown and striate when dry, older twigs stouter,

dark grey to pale grey. Terminal buds very slender, pointed, c.

7 mm. long, sparsely ferrugineous pubescent. Leaves: lamina

small, thickly and stiffly coriaceous, more or less obovate, tip

rounded or broadly and shallowly retuse, base broadly cuneate,

from c. 3 cm. X 1*5 cm. to c. 6-5 cm. X 3-5 cm., drying dull

reddish brown, midrib narrow on upper surface, channelled at

base and slightly raised or almost flat in upper 2/3, rather broad

below and raised, venation usually rather distinct on both sides,

rather close, raised but not sharply cut, anastomosing in a not

very conspicuous but usually quite definite intramarginal vein,

petiole short, usually less than 1 cm. long.

Inflorescences from the terminal and upper leaf-axils, pseudo-

umbellate, usually 4—5 cm. long, peduncle rather stout, glabrous,

minutely bracteate at apex, pedicels glabrous, rather stout, vari-

able in length, from less than 1 cm. to c. 2-5 cm. long, flowers

2-6 from the apex of the peduncle, buds glabrous, globose, c. 6

mm. diam., sepals 4, orbicular, concave, c. 5-6 mm. diam., rather

thin, the outer ones minutely ciliate on the margins, petals 2,

similar to sepals. Fruit subglobose, hard, slightly pointed, dark

mauvey black when dry, green in life, c. 2-5 cm. X 2 cm.,

pedicel 2-5 cm. long. Plate XXII. Fig. 13, A, B.

Trengganu: Gunong Padang, at 4.000 ft., S.F.N. 31900 (Type, Holo-
type in Herb. Singapore); Rasau-Kerteh F.R., at 1,000 ft., Kep. 67753.

This species, of which only two collections have been made,

closely resembles C. inophylloide var. singapurense, but it has

smaller leaves with an intramarginal vein, shorter inflorescences in

which all the flowers arise from the apex of the peduncle, and it

is montane.
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37. Calophyllum blumutense Henderson & Wyatt-Smith. sp. nov.

Frutex vel arbor pana ad c. 11-12 m. alta. ramulis gracilibus. tere-

tibus, cortice nitido, nigro vel rubro-brunneo. junioribus angulosis,

pallidibus. glabris. gemmis parvis gracilibus, 4-5 mm. longis. minu-

tissime tomentosis. Folia coriacea, margine incrassata, plerumque

elliptica, c. 4 cm. x 2 cm. ad c. 10-5 cm. x 5 cm., apice late et

obtuse acuta vel breviter et abrupte acuminata, basi acuta, ner-

vis lateralibus subtus distanubus, immersis. supra prominulis. petiolo

breve. Racemi in axillis foliorum superiorum. graciles, pauciflori. ad

c. 6 cm. longi. pedicellis gracilibus, ad c. 1-5 cm. longis: sepala exteriora

dura, late oblonga. glabra, c. 4-5 mm. longa, interiora exterioribus

tenuiora. oblonga. c. 7 mm. longa; petala 3. Fructus ellipsoideus. c. 1-5

cm. longus, in vivo flavus, siccitate nitidus.

A shrub, or small tree, recorded as up to 11-12 m. tall. Twigs

rather slender, terete and smooth, blackish or reddish brown when

dry, the youngest ones angled, pale, glabrous. Terminal buds

small, narrow and pointed, very minutely tomentose, c. 4-5 mm.

long. Leaves: lamina small, coriaceous, usually elliptic, with a

slight tendency to be narrowly obovate, from c. 4 cm. X 2 cm. to

c. 10-5 cm. X 5 cm., apex broadly and bluntly acute, or rather

abruptly and shortly and bluntly acuminate, base narrowed, vena-

tion below coarse and incised, raised above and faintly clear cut,

rather distant, midrib usually raised above and narrow and

rounded, broader below, raised but not prominent, leaf margin

thickened and pale, both surfaces drying brownish, the lower

paler, upper surface sometimes drying grey, petiole short, usually

considerably less than 1 cm. long.

Racemes from the upper leaf-axils, slender, laxly few-flowered,

glabrous, reaching c. 6 cm. long, pedicels slender, to c. 15 cm.

long, outer sepals tough, rather small, broadly oblong, c. 4-5 mm.
long, glabrous, inner sepals thinner, oblong, c. 7 mm. long, petals

apparently 3. similar to inner sepals, ovary depressed globose.

Fruit ellipsoid, c. 1-5 cm. long, yellow when ripe, pericarp pale

reddish brown when dry, thin and brittle, breaking up easily,

smooth, hardly or not wrinkled. Plate XXIII. Fig. 13. E. F. G.

Johore: Gunong Belumut. c. 3,300 ft.. AVr " — Type. Ho'.c.vpe
in Herb. Singapore), S.FJJ. 10658, 10737: Gunong Panti. 1.600 ft..

S.FJV. 18098.

A small tree of ridgetops, very local in occurrence. It is very

closely allied to C. floribundum, having in common with it the

pale leaf margin and shape of lamina, but it is distinguished from

that species by the different venation, which is more distant on

the upper surface. We have compared our material with C. fras-

rans Ridl.. a species described from Borneo, but believe that it

differs.
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38. Calophyllum fraseri Henderson & Wyatt-Smith, sp. nov.

Affinis C. cuneato Henderson & Wyatt-Smith, sed foliis longioribus,
lanceolatis vel lanceolato-oblongis, ad c. 8 cm. X 3 cm., petiolis long-
ioribus differt. Racemi breves, numerosi, ad 2-3 cm. longi; flores glabri,

c. 8-9 mm. lati; sepala 4, petala 0. Fructus ellipsoideus, apiculatus, c.

2 cm. longus, in sicco niger.

A tall tree, recorded as reaching c. 33 m. in height and c. 1 m.

in girth, without buttresses, bark grey, smooth with vertical lenti-

cellate ridging c. 1 cm. apart and some horizontal lines, inner bark

c. 7*5 mm. thick, pink, fibrous, and with a slight, pale yellow,

non-sticky, varnish-like exudate, very close to C. cuneatum in

twigs, buds and leaves, except that the leaves are longer, lanceo-

late or lanceolate-oblong or ovate-lanceolate, up to c. 8 cm. X
3 cm., young leaves larger, with the same type of venation as in

C. cuneatum, and drying a similar colour, but with longer petioles,

usually 1 cm. or a little longer.

Racemes short, dense, numerous, rising from short, stout side

shoots, up to c. 2-3 cm. long, flowers glabrous, c. 8-9 mm. diam.,

sepals 4, nearly equal, broadly oblong rounded to nearly orbicular,

reflexed after anthesis, petals 0, stamen filaments rather short.

Fruit ellipsoid, shortly and finely beaked with the remains of the

style, c. 2 cm. long, 1-3 cm. diam., pericarp black, hard and finely

wrinkled when dry, pedicel stout, c. 2 cm. long. Plates XXIV,
XXV. Fig. 13, C, D, H, J.

Trengganu: Gunong Padang at 4,000 ft. S.F.N. 31878.

Pahang: Fraser Hill. S.F.N. 11282 (Type, Holotype in Herb. Sin-

gapore), Kep. 28955, at 4,200 ft., 76052, F.M.S. Mus. 11576, Burkill
& Holttum s.n. (?sapling).

The Gunong Padang collection is placed here with a little doubt.

Originally we had intended to keep it separate. If it is distinct it

is obviously closely related to C. fraseri, but its leaves are more
coriaceous.

39. Calophyllum cosrulatum Henderson & Wyatt-Smith. sp. nov.

Arbor, ramulis crassis, cortice levigato, flavo, junioribus angulosis,

rufo-tomentosis, gemmis anguste turbinatibus, pallide et minute tomen-
tosis. Folia parva, rigide coriacea, marginibus crassis, plerumque ob-
longo-obovata, nonnunquam oblonga vel oblongo-elliptica, ad c. 4 cm.
X 2 cm., apice plerumque retusa, basi plerumque late cuneata, nervis

lateralibus tenuibus, approximatis, subtus obscuris. supra prominulis.
nervo medio subtus prominente, sparse tomentoso, supra ad basin
immerso, tomentoso, petiolo tomentoso, breve, ad c. 5 mm. longo.

Racemi ex axillis foliorum superiorum orientes. pyramidiformes. pau-
ciflori. ad c. 6 cm. longi, pedunculo 2-3 cm. longo, rubro-tomentoso.
rachide pedicellisque pallide rubro-tomentosis, pedicellis inferioribus c.

1-5 cm. longis, superioribus brevioribus; sepala exteriora dura, oblongo-
erbicularia. concava, c. 5 mm. x 4 mm., extus dense et pallide tomen-
tosa. interiora tenuiora, obovato-orbicularia, c. 6 mm. longa et lata,

glabra, marginibus apice exceptis: petala 0. Fructus ignotus.
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A 'medium-sized' tree. Twigs rather stout, yellowish, smooth,

slightly pale hoary, youngest shoots angular and reddish tomen-

tose. Terminal buds narrowly conical, pointed, pale hoary tomen-

tose. Leaves: lamina small, stiffly coriaceous, usually oblong-

obovate, sometimes oblong or oblong-elliptic, up to c. 4 cm. X
2 cm., apex usually retuse, base usually broadly cuneate, upper

surface drying dark reddish brown, lower much paler, venation

very close and fine, often very obscure below, more evident above,

raised and fairly clear cut, midrib very prominent and rounded

below, sparsely tomentose especially at base, slender on the upper

surface, sunk in a narrow channel at the base and raised elsewhere,

tomentose, leaf margin thickened and recurved, petiole short,

usually 5 mm. or less long, tomentose.

Racemes from the upper leaf-axils, pyramidal, laxly flowered,

up to c. 6 cm. long, peduncle 2-3 cm. long, reddish tomentose,

rachis and pedicels with pale, reddish brown, close tomentum,
flowers spreading, in distant pairs or whorls, pedicels to c. 1-5 cm.

long, the upper ones shorter, expanded flowers a little over 1 cm.

diam., outer sepals tough, oblong-orbicular, concave, c. 5 mm.
X 4 mm., densely pale tomentose outside, inner sepals thinner,

obovate-orbicular, c. 6 mm. long and broad, glabrous except for

margins at tip, petals 0. Fruit unknown. Plate XXVI. Fig. 13, K.

Johore: Tanjong Bunga, Ridley 6332 June 189U (Type, Holotype
in Herb. Singapore).

A distinct species, of which one collection only has been made.
Its very stiff, small, more or less obovate leaves, tomentose on the

midrib, and its rather long inflorescences with very tomentose
outer sepals distinguish it. Calophyllum enervosum nob. closely

resembles this species in leaf shape and size.

40. Calophyllum pisiferum Planch. & Tri., Ann. Sci. Nat. 4, 15

(1861) 266; Ridl., F.M.P. 1 (1922) 184.

A ?bush or ?small tree. Twigs more or less persistently tomen-
tose, the youngest ones angled and densely reddish tomentose,

the older ones grey, with reticulately cracked bark. Terminal buds

narrow, conical, short, pointed, densely red tomentose, c. 4 mm.
long. Leaves: lamina small, subcoriaceous, usually more or less

elliptic, sometimes narrowly so, or ovate-elliptic, apex rounded or

very bluntly acute, base rounded or more or less cuneate, from
c. 3 cm. X 1*5 cm. to c. 7 cm. X 3-5 cm., sometimes narrower

in proportion to length, venation usually close and raised on both

surfaces, but not very sharp or clear cut, curving upwards, often

obscure or very obscure below, midrib finely channelled above,

more or less raised below but not prominent, petiole very short.
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Racemes axillary, numerous, finely tomentose, short, reaching

c. 2 cm. long, densely flowered, pedicels short, flowers small, c. 1

cm. diam., sepals 4, thin, glabrous, the outer two oblong-orbicular,

c. 4-5 mm. long, the inner ones slightly longer and broader, petals

0. Fruit small, globose, 7-8 mm. diam., creamy-yellow in life

(fide Ridley), pale reddish brown to dark reddish brown when
dry, pericarp thin and brittle, usually coarsely and shallowly

wrinkled, sometimes hardly wrinkled, smooth between wrinkles.

Fig. 13, L.

Perak: sine loc., Scortechini s.n., 255.

Malacca: sine loc, Griffith s.n. (Type), Maingay K.D. 166, Her-
vey s.n., unknown collector 125. 1332.

Ridley in his Flora of the Malay Peninsula states that this is a

plant of swamps, but there is no confirmation of this on the labels

of the material listed. A little-known but distinct species, distin-

guished by its persistently tomentose twigs, its small, usually

broadly elliptic leaves, and its short, dense inflorescences. It does

not appear to have been collected for over fifty years.

King in the Materials reduces this species to C. retusum Wall.,

but the two are quite distinct.

41. Calophyllum nipicolum Ridl in Trans. Linn. Soc. 3, 4 (1893)

278; F.M.P. 1 (1922) 182.

A much branched bush to c. 2 m. tall, without buttresses and

with slight, cloudy, canary-yellow exudate. Young twigs strongly

4-angled, pale brown when dry. Terminal buds narrow and point-

ed, minutely reddish tomentose, 4-5 mm. long. Leaves: lamina

small, subcoriaceous, narrowly lanceolate, tapered to the sub-

acuminate apex and to the base, from c. 3 cm. X 0-5 cm. to c.

1 1 cm. X 2-5 cm., but generally c. 4 cm. long, both surfaces

rather dull brown when dry, the lower paler, venation very obscure

below, ridged and furrowed, similar but slightly more evident

above, midrib raised on both surfaces, petiole short.

Racemes short and compact, few-flowered, mostly from the

upper leaf-axils, bracteate at base but the bracts dropping early,

rachis tomentose, pedicels slender, more or less tomentose, flowers

small, outer sepals broadly ovate acute, c. 3 mm. X 2-5 mm.,

slightly hoary pubescent outside, inner sepals narrowly obovate,

c. 4-5 mm. long, petals 0. Fruit small, ellipsoid-globose to globose,

8-9 mm. long, on a slender pedicel 1 cm. long, minutely apiculate,

orange coloured in life (fide Ridley) or green, drying pale reddish

346



Vol. XV. (1956).

brown or bluish mauve, pericarp thin ana brittle, breaking u; in

herbarium material, smooth, not or ver.' slightly ^rmkled Fig. 13.

O. P.

Kelantan: Kuala Rek, SfJf. 10175.

Pahang: Tahan river. Rid lev 26 S". > Tm), Corner sji. 7-9-37;

Kuala Teku. Seimund 563: Sungai Teku. Seimund 231. SSS *C?±:

Kuala Tahan. Seimund 48, 700, 701: Sungai Tembeting, Zep. 71914,
71945.

Found only on the banks of rocky streams and rivers east of the

main range. Distinct in its bushy habit, small, lanceolate leaves

with obscure venation, and short inhere s:er.:es.

C. rupicolum variety. The collections -.vhicr: at irst

we described as a separate, numbered, but unnamed species) are

included under C. rupicolum for the present, although no: yet

described as a variety, for, although the leaves are very like those

of C. rupicolum they are very much broader in proportion to their

length and the collections are all from medium-sized or small trees,

not from small bushes. However, broader leaves are to be expected

from larger trees such as those growing in wet but non-water-

flowing sites or whose leaves are above the influence of fast run-

ning water. Further field studies will have to be made and if this

variation is confirmed an amended description of C. rupicolum

will be necessary.

A small or medium-sized vree to c. 15 m. tall and 1-5 m. in

girth, without buttresses, bark greyish to brownish, slightly rough,

with small, vertical, shallow* fissures, outer bark thin, corky, inner

bark pinkish fawn, fairly thick, exudate fairly copious appearing

in large, milky-yellow drops, stick). Youngest twigs strongly

quadrangular, dark reddish brown, almost or quite glabrous, older

ones terete, smooth, paler. Terminal buds small, narrowly conical,

pointed, very finely reddish tomentose. c. 3 mm. long. Leaves:

lamina smalt thinly coriaceous, elliptic or oblong-elliptic, some-

times oblanceolate. apex usually shortly acuminate, base rather

narrowly cuneate or acuminate, c. 4 cm. X 1-5 cm. to c. 12 cm.

X 3-5 cm., upper surface drying dark reddish brown, lower much
paler and warm brown, venation usually quite e\ident on both

surfaces, well spaced and incised below, with a slightly raised vein

centrally between the sunk ones, upper surface similar, midrib

more or less channelled in lower half above, usually pale, pro-

minent below and more or less keeled, petiole short, usually less

than 5 mm. long.

Racemes terminal and from the upper leaf -axils, c. 5-4 cm.

long, slender, glabrous except for toe very short peduncle, pedicels

in distant decussate pairs, usually 3 pairs and a terminal one,
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flowers unknown. Fruit ovoid-globose, apiculate, c. 1 cm. long,

8 mm. diam.. glabrous, pale yellow-green in life, coarsely wrinkled
and bluish-mauve when dry. smooth between wrinkles, pedicel 1

cm long Plate XXVII. Fig. 13. M. N.

Trengg.vnu: Bukit Bauk F.R.. Kep. 76091.

Johore: Mawai. S.FJV. 31706, $W\ Kangka Sedili Ketchil, Cor-
ner s.n. 17-6-34..

In fresh-water swamp forest or in water by riverside. Charac-
terised by the angular young twigs, the oblanceolate leaf drying

dark reddish brown above, and the curious, Dipterocarpus-\ike y

but faint and distant, obtusely ridged venation.

42. Calophvllum gracillimum Henderson & Wvatt-Smith. sp. no>.

Arbor ad c. 13 m. alta. ramuiis teretibus, gracilibus, pallidibus,

imerdum fere albis. junioribus rubro-tomentosis. glabrescentibus. gem-
mis brevibus. cylindraceis. rubro-tomentosis. 3—4 mm. longis. Folia
parva. subcoriacea. plus minusve elliptica vel elliptico-lanceolata. apice
late acuta vel acuminata, basi acuta vel cuneata. c. 2-5 cm. x 1 cm.
ad c. 7 cm. x 3 cm., nervis laieralibus subtus immersis. inter se dis-

tantibus. obscuris. supra tenuissimis. indistinctis, immersis vel leviter

prominulis. petiolo breve, gracili. plus minusve tomentoso. Flores tex-

minales. solitarii. vel in axillares 2-3 dispositi. subsessiles vel pedicel-

lati. 1-4 cm. diam.: sepala 4. extus ferrugineo-tomentosa: petala 2.

anguste oblonga. glabra, marginibus sparse pilosis exceptis. Fructus
g'obosus. c. 1-2 cm. diam.. breviter pedicellatus.

A small tree, reaching c. 13 m. in height and c. 1-5 m. in girth

at breast height, without buttresses, bark pale greeny-yellow grey

or biscuit coloured, very smooth, with small lenticels, thin, exu-

date white, scanty". Twigs slender, terete, pale, sometimes nearly

white, youngest ones fugaciously reddish hairy. Terminal buds

short, cylindrical, blunt, reddish hairy, 3-4 mm. long. Leaves:

lamina small, subcoriaceous, more or less elliptic, or elliptic-lan-

ceolate, from c. 2-5 cm. X 1 cm. to c. 7 cm. X 3 cm., apex

broadly and bluntly acute or acuminate, base narrowed, some-

times broadly cuneate. leaf margin slightly thickened, venation

below very obscure, incised, midrib slightly fugaciously reddish

hairy, very slender and raised above, raised below, sometimes

channelled on either side, petiole short, slender, more or less

tomentose; young leaves pale red.

Flowers faintly scented, solitary and terminal, or 1 or 2 in each

axil, occasionally the inflorescence consisting of a short 3-flowered

cyme, flowers nearly sessile or pedicel c. 5 mm. long, red tomen-

tose. expanded flower, c. 14 cm. diam.. outer sepals ovate-oblong,

subacute, concave, thick textured, densely red tomentose exter-

nally, c. 5-5 mm. X 4-5 mm., inner sepals c. 7 mm. X 4-5 mm.,

also thick and red tomentose externally, reflexed in open flower.

petals 2. narrow, more or less oblong, but tapered slightly to each
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end, c. 6 mm. X 2 mm., but variable in size and apparently also

in shape, slightly red tomentose on margins, stamen filaments

joined at base in phalanges, longest ones to c. 5 mm., ovary glo-

bose, c. 2 mm. diam. Fruit globose, c. 1-2 cm. diam., on a pedicel

c. 5-6 mm. long, when dry red, the surface dull and very minutely

wrinkled, pericarp thick, not brittle. Plate XXVIII. Fig. 13, Q,

R, S.

Pahang: Bukit Balai, Rompin, Kep. 2715 (Type, Holotype in Herb.

Kepong); Ulu Perah, Kep. 11209.

Johore: Panti F.R., Kep. 70320; Mawai-Jemaluang road, S.F.N.

28998; Renggam F.R., Kep. 71267.

An imperfectly known species of lowland forest, sometimes in

the drier parts of swamp forest, but very distinct in the very few

or solitary, almost sessile flowers, the smooth biscuit coloured

bark, the pale twigs and the small leaves with indistinct venation.

The flowers appear to be distinctive in having both inner and outer

sepals tomentose on the outer surfaces and in the narrow petals.

It resembles Calophyllum sp. No. 45 in the pale twigs and small

leaves but is distinct in its venation

43. Calophyllum biflorum Henderson & Wyatt-Smith, sp. nov.

Arbor ad c. 33 m. alta, ramulis glabris, gracilibus, in sicco nigris vel

nigro-brunneis, junioribus plus minusve angulosis, rufo-tomentosis sed
mox glabris, gemmis parvis, obtusis, dense rufo-tomentosis. Folia

parva, subcoriacea vel coriacea, plerumque oblonga vel oblonga-ellip-

tica, nonnunquam plus minusve obovata, ad c. 6 cm. x 2-5 cm., apice

plerumque retusa vel rotundata, basi cuneata. nervis lateralibus utrin-

que prominulis. petiolo ad c. 1 cm. longo. transverse striate Racemi
terminales, vel ex axillis foliorum superiorum. ad c. 2-3 cm. longi,

plerumque 2-flori, rachi pedicellisque gracilibus, pedicellis ad c. 1-2-

1-3 cm. longis; sepala 4, exteriora orbicularia, concava, glabra, margine
membranacea et breviter tomentosa, c. 4 mm. diam., interiora obovato-
orbicularia, c. 4 mm. longa, venis conspicuis; petala 0. Fructus glo-

bosus, c. 2 cm. longus et 1-75 cm. diam., pedicello c. 1-2 cm. longo.

A tree up to c. 33 m. tall and c. 1-5 m. in girth, without buttres-

ses, bark biscuit-coloured or yellow-green to pale grey with white

splashes, smooth with slight obscure cracking when young, fre-

quently with abundant longitudinal lenticels, to coarsely fissured

with fine fissures between when old, inner bark pink or deep red,

soft, thick, exudate white to cream-coloured, very sticky, harden-

ing to a clear resin and darkening slightly on exposure. Twigs

rather slender, terete, usually dark coloured, sometimes pale

greyish to greyish brown, the youngest ones somewhat angled,

with quickly deciduous red tomentum. Terminal buds small, 3-4

mm. long, blunt, densely red tomentose. Leaves: lamina small,

subcoriaceous to coriaceous, usually oblong or oblong-elliptic,

with a tendency to be obovate, apex rounded, retuse, or rarely
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c. 5-8 cm. long by 2-3 cm. wide, venation slightly raised on both

faces fine, rather distant, rather obscure on lower face, midrib

raised on both surfaces, finely and distinctly sharply cut on upper

face, petiole short, slender, c. 6 mm. long, strongly channelled.

lamina with distinctly visible (on upper surface) but scarcely

raised marginal rim. Inflorescences, flowers and fruits unknown.

Plate XXX. Fig. 15, A.

Johore: Sungai Semandan, Jason Bay. Corner s.n. 30-4-3 A and
16 -6 -3 A.

These two sterile collections resemble in foliage rather closely

C. biflorum. but the apex of the lamina is rounded, the midrib is

sharply raised on the upper surface, a distinct marginal rim to the

lamina is present and the exudate is yellow. Corner records on

one field label that this "species' occurs frequently in dry forest on

a sand bank: the other collection, also by Corner and from the

same vicinity, was made from a tree growing in wet swampy
forest.

45. Calophyllum sp.

A tree reaching c. 23 m. tall or more. c. 1 m. girth at breast

height, bark greeny-yellow, grey, smooth, with a few small lenti-

cels. or slightly longitudinally fissured, a pale yellow layer under

outer bark, inner bark pink, exudate yellow, sparse, slightly sticky.

Twigs slender, terete, glabrous, the youngest ones slightly angled,

smooth, greyish white or very pale yellowish white. Terminal buds

very narrow and slender, very minutely reddish tomentese. c. 4-5

mm. long. Leaves: lamina small to medium-sized, rather thin arc

chartaceous when dry. usually narrowly oblong-elliptic or elliptic-

lanceolate, sometimes elliptic, apex with a rather long, narrow

acumen rounded at tip. base cuneate. usually c. 7 cm. >.; 2-5 cm.,

sometimes shorter and broader, sometimes reaching c. 9 cm. X
3 cm., sapling leaves rather larger and lacking the acumen, vena-

tion very fine and close, raised and sharply cut on both surfaces,

midrib narrowly raised above and very finely channelled, rather

prominent below and keeled, petiole slender, drying dark, usually

c. 4-6 mm. long.

Inflorescence apparently axillary, flowers unknown, fruit globose,

c. 1-5 cm. diam.. quite smooth and red brown when dry. with

crustaceous thin brittle pericarp, breaking up easily. Plate XXXI.
Fig. 14. H. J.

Kedah: Sungkap F.R.. Ker. .*.- Enggang F.R.. Ker. :.}.W.

Negri Sembilan: Sungai Menyala F.R.. Kep. 64079, 61665.

Pahang: Gali. Raub. S.F.S. : , ; collected as a medicinal plant);
Sg. Terengan. King George V National Park. Kep

Johore: Kluang. SfJf. 9424.
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A distinct group, of which, however, the material known is

scanty and imperfect. It is distinguished by the very slender, very

pale, almost white twigs, the small, thin leaves with fine close dis-

tinct venation, a long acumen, and the round, crustaceous fruit

(see note under C. gracillimum) . It is close to C. floribundum.

46. Calophyllum enervosum Henderson & Wyatt-Smith, sp. nov.

Arbor ad c. 33 m. alta, ramis robustis. cortice nitido. novellis quad-
rangularis nigris. gemmis plus minusve ovoideis. tenuiter tomentosis,

c. 2-3 mm. longis, nonnunquam ad c. 5 mm. Folia valde coriacea.

elliptico-spathulata vel anguste obovata. apice rotundata vel late sub-

acuta. basi cuneata. c. 3 cm. x 1 cm. ad c. 6-5 cm. x 3 cm., nervis

lateralibus valde obscuris. petiolo c. 5-9 cm. longo. Infiorescentice

fimmatura) terminales et in axiilis foliorum superiorum, cum bracteis

decussatis ovatis subacutis ferrugineo-tomentosis instructis; flores sin-

gulatim in axiilis bracteorum disposiu; sepala exteriora ovata, concava,
extus dense ferrugineo-tomentosa, c. 4 mm. longa, interiora glabra;

petala ?4, exteriora sepala interiora similiter, interiora angustiora.

Fructus ignotus.

A tree reaching c. 33 m. in height and c. 2 5 m. in girth, without

buttresses, bark greenish-orange to biscuit coloured, smooth to

rough, very finely cracking, outer bark thin, inner bark thick,

exudate clear turning cloudy pale brown, appearing in droplets,

drying quickly. Twigs stout, glabrous, the older ones terete, rather

smooth and pale, dirty white or slightly tinged yellow, youngest

shoots 4-angled, almost black. Terminal buds more or less ovoid,

subacute, broad, 2-3 mm. or up to c. 5 mm. long. Leaves: lamina

small, rigidly coriaceous, rather narrowly obovate or elliptic-

spathulate, apex rounded or very broadly subacute, base narrowed,

margin distinctly raised, from c. 3 cm. X 1 cm. to c. 6-5 cm. X 3

cm., venation very obscure or invisible, sometimes just visible

above, almost always invisible below, or traces of it visible under

a lens, midrib slightly channelled at base above and often blackish,

slender and slightly raised in upper half of lamina, prominent and

longitudinally ridged below, both surfaces drying warm red brown,

the upper somewhat polished, the lower dull, petiole to c. 9 mm.
long, stout, drying black; in weathered leaves picked up from the

forest floor both surfaces dry pale brown with a distinct pale

margin and the petiole and midrib below dry pale yellow.

Inflorescences terminal and from most of the 3 or 4 upper leaf-

axils, with ovate, subacute, reddish tomentose bracts c. 6 mm. long

in close decussate pairs, each subtending one flower (but only very

young inflorescences seen;; flowers in very young bud, outer

sepals ovate, concave, c. 4 mm. long, densely reddish tomentose

externally, inner sepals about the same shape and size, glabrous,
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petals ?4, the two outer like the inner sepals, the two inner some-

what narrower (but the two outer sepals here described may be

bracts, and there may be. therefore. 4 sepals and 2 petals ) . Fruit

unknown Plate XXXII. Fig. 15. B. C.

Johore: Jemaluang F.R., Kep. 7189S (Type. Holotype in Herb.
Kepong). 72907.

A distinct species known only from these two collections from

lowland forest in Jemaluang Forest Reserve. It is distinguished by

the very coriaceous, elliptic-spathulate leaves with very obscure

venation and the pale yellow grey twigs. It is close to C. costula-

tum in leaf shape and size, but the leaf is glabrous and the petiole

is stouter and slightly winged by the tapering base of the lamina.
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LIST OF COLLECTORS' NUMBERS

The number of the species or group is in brackets after the

collectors number

Alvins— 983 (25).

Anderson —144 (27).

Beccari— 2440 (30).

Burn-Murdoch— 330 (27).

Cantley— 174 (24); 464 (18); 2676 (11).

Curtis— 133 (11); 523 (18); 830 (29); 1153 p.p. (2); 1153 p.p.

(4); 1154 (2); 1425 (18); 1426 (5); 1543 (4); 1562 (11);

3411 (18).

Derry— 104 (28); 119 (17); 126 (17); 151 (17); 156 (28); 393

(27); 443 (27); 514 (27); 515 (1).

T.S.— 188 (28).

Federated Malay States Museums (F.M.S. Mus.). 11576 (38);

12240 (35).

Forest Department, Kuching —00379 (1).

Forest Research Institute. Kepong (Kep.*) —20 (5); 0273

(12); 0312 (6): 0338 (6); 384 (12); 0557 (6); 0569 (11); 609

(4); 628 (17); 658 (21); 0821 (11); 0829 (18); 0882 (18);

0883 (4); 904 (11); 1014 (11); 1151 (21); 1185 (14); 1266

(18): 1267 (21); 1592 (6); 1831 (18); 1953 (6); 1980 (18);

2063 (6); 2264 (25); 2583 (6); 2591 (11): 2615 (6); 2623

(6); 2647 (18); 2649 (6): 2712 (27); 2714 (25); 2715 (42):

2735 (20); 2743 (20); 2810 (11); 2853 (18); 3071 (12);

3139 (14); 3230 (28); 3426 (11); 3628 (1); 3705 (11); 3706

* All Malayan Forest Department collections belong to one series: they
were formerly cited in literature with the prefix CF (Conservator of
Forests), but in this paper the whole series has been cited with the prefix

Kep.
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(14); 3737 (11); 4179 (11); 4183 (1); 4198 (7); 4202 (28);

4213 (28); 4563 (5); 4735 (20); 4740 (6); 5185 (18); 5314

(6); 5315 (21); 5458 (5); 5464 (4); 5473 (1); 5680 (11);

5870 (18); 5880 (37); 6305 (5); 6538 (17); 6789 (11); 7570

(29); 7683 (27); 7730 (11); 7745 (29); 7922 (29); 8116 (11);

8132 (11); 79839 (12); 9962 (18); 10013 (4); 10016 (11);

10097 (11); 10368 (14); 10470 (6); 10652 (18); 10667 (14);

10903 (6); 10974 (6); 11038 (29); 11209 (42); 11468 (34);

11645 (6); 11970 (5); 12022 (5); 12854 (27); 12980 (32);

13281 (12); 13341 (18); 13342 (18); 13343 (18); 13627

(19); 13958 (6); 14578 (29); 14579 (6); 14768 (6); 14769

(6); 14770 (6); 14771 (6); 14772 (6); 14774 (5); 14775

(5) ; 14776 (5); 14777 (5); 14782 (6); 14904 (6); 14926

(29); 15258 (6); 15266 (18); 15452 (27); 15463 (18); 15638

(27); 15734 (11); 15748 (16); 16441 (6); 16462 (6); 16872

(6) ; 17293 (20); 17316 (21); 17357 (11); 17925 (27); 18032

(18); 18278 (14); 18503 (25); 18505 (6); 18702 (6); 18718

(18); 20687 (18); 21259 (6); 21958 (6); 21962 (6); 21975

(5); 21988 (6); 21992 (6); 22059 (29); 23230 (26); 23353

(5); 23381 (21); 23389 (27); 23651 (18); 23664 (6); 23666

(18); 23713 (6); 23817 (21); 24703 (12); 24858 (29); 24931

(5); 25211 (6); 25253 (6); 25257 (6); 25271 (6); 25322 (6);

26454 (6); 26455 (6); 27154 (19); 27192 (19); 27302 (19);

27303 (33); 28497 (14); 28915 (14); 28918 (4); 28955 (38);

29640 (16); 29645 (11); 29655 (28); 29997 (27); 30691

(18); 30957 (33); 30960 (19); 31007 (34); 31043 (12);

31602 (20); 31611 (20); 31651 (11); 32118 (34); 32204 (6);

32324 (18); 32330 (18); 32394 (14); 32515 (18); 32750

(18); 33001 (11); 33634 (2); 33748 (32); 34015 (19); 34263

(18); 35850 (17); 35963 (43); 36177 (33); 37883 (12);

38157 (18); 38176 (18); 38507 (6); 38512 (6); 39464

(12); 39466 (14); 39900 (6); 40164 (27); 40213 (25); 40216

(7) ; 40218 (27); 40220 (27); 40226 (27); 40338 (14); 40466

(5); 40529 (14); 42270 (11); 42820 (18); 42911 (35); 43188

(4); 43570 (15); 43589 (11); 43627 (14); 43665 (6); 43692

(26); 44163 (25); 45675 (22); 45689 (22); 45946 (1); 46205

(26); 46207 (26); 47869 (14); 50819 (27); 51575 (12);
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51818 (19); 52233 (5); 753353 (7); 53362 (2); 53365

(18); 53604 (6); 53685 (14); 53936 (13); 53951 (26); 53977

(26); 54223 (27); 54225 (2); 54245 (28); 54250 (13); 54731

(2); 54732 (18); 59624 (45); 59630 (2); 59638 (27); 61087

(18); 62814 (28); 62815 (24); 62816 (28); 62817 (28);

62818 (24); 62819 (18); 62876 (17); 62882 (27); 62953 (18);

62954 (29); 62955 (27); 62956 (12); 62957 (12); 62964

(18); 63051 (13); 63053 (2); 63253 (2); 63271 (18); 63272

(5); 763467 (4); 63602 (14); 63751 (18); 63854 (18); 64079

(45); 64091 (28); 64163 (18); 64164 (14); 64169 (18);

64295 (18); 64582 (18); 64654 (6); 64665 (45); 64720 (18);

65053 (12); 65164 (14); 65172 (18); 65184 (14); 65538

(14); 65554 (18); 65558 (12); 65567 (6); 65601 (18); 65603

(18) ; 65678 (14); 65697 (20); 65699 (25); 65711 (4); 65905

(2); 65947 (29); 66201 (25); 66208 (26); 66354 (18); 66368

(2); 66369 (12); 66415 (18); 66442 (27); 766506 (17); 66602

(19) ; 66609 (25); 66615 (19); 66643 (26); 66644 (1); 66645

(1) ; 66646 (27); 66804 (27); 66809 (27); 66957 (13); 67623

(26) ; 67753 (36); 67823 (2); 67877 (18); 68201 (18); 68203

(18); 68306 (14); 68551 (18); 69001 (22); 69406 (12);

69412 (2); 69418 (2); 69423 (18); 69429 (12); 69601 (26);

69862 (29); 69904 (43); 69919 (2); 69920 (7); 69921 (1);

69922 (29); 69967 (18); 69969 (2); 69971 (1); 69973 (13);

69975 (23); 69977 (1); 69978 (43); 69979 (2); 69980 (13);

69981 (18); 69982 (43); 69984 (23); 69986 (2); 69987 (23);

69989 (2); 69990 (13); 69993 (27); 69995 (6); 69998

(13); 70059 (23); 70069 (20); 70079 (2); 70103 (18); 70107

(20) ; 70122 (14); 70150 (2); 70163 (26); 70184 (13); 70186

(2) ; 70193 (26); 70194 (26); 70205 (26); 70206 (26); 70211

(22); 70235 (2); 70251 (15); 70261 (26); 70267 (15); 70320

(42); 70330 (25); 70351 (2); 70472 (14); 70530 (27); 70531

(2); 70532 (28); 70936 (28); 71009 (16); 71168 (18); 71194

(27) ; 71248 (12); 71264 (17); 71265 (2); 71266 (28); 71267

(42); 71268 (43); 71269 (1); 71270 (28); 71275 (2); 71276

(2); 71277 (18); 71279 (1); 71284 (4); 71288 (43); 71289

(7); 71291 (13); 71292 (1); 71295 (2); 71297 (28); 71310

(20); 71311 (43); 71312 (27); 71317 (23); 71340 (28);
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71347 (25); 71466 (17); 71467 (18); 771889 (1); 71891 (20);

71892 (23); 71894 (46); 71896 (27); 71909 (15); 71911

(32); 71944 (41); 71945 (41); 71956 (45); 72436 (4); 72652

(27); 72702 (18); 72703 (13); 72704 (18); 72705 (1); 72906

(23); 72907 (46); 72908 (2); 72914 (2); 73053 (26); 73055

(43); 73457 (2); 73458 (2); 73459 (23); 73460 (2); 73461

(1); 73463 (27); 73464 (1); 73466 (23); 73467 (2); 73468

(23); 73551 (13); 73552 (7); 73553 (2); 73654 (18); 73659

(18); 73776 (45); 73822 (14); 73829 (14); 73833 (18);

73856 (27); 73912 (16); 74101 (26); 74102 (26); 74103

(26); 74107 (26); 74110 (25); 74159 (2); 74160 (23); 75006

(18); 75603 (26); 76052 (38); 76053 (19); 76055 (12);

76064 (7); 76066 (12); 76068 (14); 76078 (20); 76080 (25);

76091 (41 var.); 76115 (25); 76120 (25); 76144 (27); 76195

(25); 76197 (25); 76198 (25); 76270 (19); 76279 (20);

76281 (43); 76283 (43); 76284 (23); 76288 (43);

76289 (17); 76290 (12); 76291 (13); 76296 (43); 76297 (2);

76299 (2); 76333 (32); 76371 (6); 76530 (2); 76573 (2);

76725 (27); 76732 (2); 76733 (2); 80557 (4); 80558 (22).

Forbes— 322a (9).

Fox—5014 (28).

Gardens No. (Botanic Gardens, Singapore) —1286 (28); 1668

(6); 1691 (27); 1962 (1).

Goodenough—142 (28); 1738 (28); 1791 (4).

Griffith— 882 (9).

Holmberg— 819 (6).

Hullett— 420 (28).

Kunstler (King's collector)— 3378 (27); 3477 (5); 3737 (5);

4979 (11); 5225 (18); 5328 (17); 5366 (27); 5374 (17);

5403 (27); 5420 (4); 5446 (18); 5459 (17); 6724 (5); 6877

(15); 7243 (27); 7285 (27); 7311 (15); 7704 (4); 7763 (27);

7785 (12); 8112 (12); 8497 (18); 8597 (18); 10885 (25);

10910 (25); 10929 (25).

Lake & Kelsall —4054 (14).
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Maingay—K.D. 165 (30); K.D. 166 (40); K.D. 167 (16); K.D.

169 (27); K.D. 170 (27); K.D. 171 (28); K.D. 173 (25);

1645 (4).

Nur—1668 (6).

Ridley— 260 (28); 384 (12); 1955 (17); 1956 (24); 1959 (24);

1959 (28); 2636 (41); 3222 (30); 3223 (25); 4185 (17);

4636 (28); 4637 (28); 4639 (28); 4639a (28); 4799 (24);

4800 (27); 4923 (27); 5071 (1); 5747 (24); 5751 (27); 6085

(28); 6196 (6); 6332 (39); 6333 (2); 6934 (24); 6935 (27);

6941 (13); 8414 (24); 8415 (24); 8940 (28); 8942 (28);

10842 (24); 11958 (27); 13305 (28); 14119 (27); 14172

(28); 15446 (14); 15540 (27); 16015 (35).

Scortechini— 253a (15); 255 (40); 377b (34); 682 (27); 994

(11); 2044 (4); 2078 (4).

Seimund—48 (41); 234 (41); 568 (41); 700 (41); 701 (41).

Singapore Field Number (S.F.N.)— 236 (24); 1379 (25); 1753

(17); 2010 (1); 2030 (28); 3695 (4); 5176 (27); 7803 (2);

7855 (35); 8020 (3); 8094 (41); 9424 (45); 10175 (41);

10658 (37); 10723 (10); 10737 (37); 11282 (38); 11463

(19); 11655 (25); 14872 (27); 15358 (27); 16220 (45);

18002 (33); 18003 (19); 18098 (37); 18530 (11); 19743

(25) ; 20601 (3); 23653 (19); 24501 (27); 24976 (27); 26047

(26) ; 26159 (26); 28196 (24); 28197 (24); 28198 (24);

28199 (24); 28200 (24); 28599 (27); 28659 (27); 28662

(13) ; 28998 (42); 29050 (26); 29969 (10); 30321 (7); 30565

(7); 30865 (18); 30877 (17); 30977 (1); 30987 (2); 731076 (3);

31232 (33); 31878 (38); 31900 (36); 31990 (28); 32240

(14) ; 32274 (8); 32324 (18); 32518 (13); 32594 (33); 32633

(32); 32904 (32); 32905 (32); 33143 (27); 33506 (18);

33561 (2); 34087 (26); 34440 (28); 34546 (2); 34611 (28);

34632 (2); 34644 (13); 34646 (24); 34647 (1); 34650 (27);

34697 (28); 34706 (41 var.); 34719 (17); 34728 (20); 34747

(41 var.); 34748 (27); 34751 (27); 34752 (17); 34911 (1);

35797 (24); 35943 (24); 36193 (28); 36254 (27); 36255

(27) ; 36365 (28); 36449 (6); 36476 (2); 36500 (28); 36637
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(26) ; 36806 (16); 36891 (4); 37108 (14); 37387 (27); 737715

(5); 38846 (1); 38847 (28); 38848 (27); 39252 (26); 39433

(27) ; 39434 (18); 39435 (24); 39441 (24); 39442 (24); 39443

(24); 39444 (18); 39445 (27); 39451 (2); 739452 (1); 39532
(43); 740226 (1); 40266 (24); 40267 (27).

Uknown Collector— 125 (40); 463 (26); 1332 (40).

Wallich— 4843 p.p. (2); 4846 (26); 4848 (28); 4849a (18).

Wray & Robinson— 5340 (35); 5344 (3); 5395 (35).
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Fig. 3. A, C. rubiginosum. B, C, C. flavo-ramulum. D, C. tenuivenium.
E, C. iVo. i<9. F, C. curtisii (see also Fig. 6, E-H).
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bifiorum. H. J. C. sp. No. 45.
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